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FOREWORD 


The  original  study  (Report  No.  6OO-I69,  1944)  has  been  revised 
to  include  additional  information  now  available  and  to  reflect  recent 
changes  in  operations  at  this  terminal,  Mary  of  the  original  features 
have  been  retained,  particularly  in  Sections  I  and  II,  but  they  have 
been  separated  according  to  content  to  make  this  Reference  Hie  a  more 
usable  tool. 

Section  IV  (Local  Forecast  Studies)  is  a  section  that  can  bo  ex¬ 
pected  to  grow  and  accumulate  with  each  periodic  revision,  It  should 
reflect  operational  changes  requiring  forecasts  of  differing  weather 
elements  or  categories  as  well  as  acquire  progressive  revision  in 
light  of  accumulative  experience  and  improvements  on  current  forecast¬ 
ing  techniques. 


Section  I  —  Location,  Topographs,  and  Instrumentation 

1,  Location  and  Topography 

2,  Weather  Station  Instrumentation 
Section  II  —  Weather  Controls 

1.  Major  Synoptic  Features 

2.  Winter  Weather  Controls 

3.  Spring  Weather  Controls 
4t  Summer  Weather  Controls 
5.  Fall  Weather  Controls 

Section  III  •—  Climatic  Aids 

1,  Tornado  Characteristics  in  Oklahoma 

2,  Climatological  Graphs 

a.  Temperatures 

b.  Precipitation 

c.  Surface  Winds 

d.  Ceilings  versus  Visibilities 

e.  Cloudiness 

f.  Correlation  of  Cloudiness  and  Precipitation  at  Tinker 
with  Gulf  of  Mexico  Temperatures 

g.  Seasonal  Diurnal  Pressure  Altitude  Curves 
Section  IV  --  Local  Forecast  Studies 

OBJECTIVE  STUDIES 

1.  Low  Level  Wind  Streams 

2.  Tinker  Stratus  Studies 

3.  Forecasting  Clear  Day  Surface  Winds 


Section  IV  (cont’d) 

LOCAL  FORECAST  STUDIES 

1.  Air  Mass  Frontal  Systems 

2.  Gulf  Stratus 

3.  Bad  Weather  Situation  in  Winter 

4.  A  Spring  Thunderstorm  Situation 

5.  Strong  Gusty  Surface  Winds 

6.  A  Typical  Summer  Day  at  Tinker 

7.  Tornado  Composite  Charts 
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BIBLIOGRAPHY 


SECTION  I 


LOCATION  AND  TOPOGRAPHY 


TINKER  AIR  FORCE  BASE,  OKLAHOf-IA 


1.  Location  and  Topography 

Tinker  ALr  Force  Base  Is  located  approximately  seven  miles  east  south¬ 
east  of  Oklahoma  City,  Oklahoma,  at  35°  25*  north  latitude  and  97°  24' 
west  longitude.  The  field  elevation  is  1291  feet  above  mean  sea  level. 

The  Tinker-Oklahoma  City  locality  lies  on  the  border  of  the  two 
major  topographic  regions  to  be  found  in  the  State  of  (Mahoma,  To  the 
west  is  a  slightly  rolling  prairie,  sloping  gently  from  west  to  east 
with  an  average  fall  of  eight  feet  to  a  mile.  The  highest  point  in  this 
section  is  the  Black  Mesa  at  about  4,500  feet  MSL,  The  elevation  de¬ 
creases  to  less  than  900  feet  MSL  in  the  Red  River  Valley  near  the  southern 
boundary  of  the  state.  The  west-central  section  of  Oklahoma  is  a  nearly 
level  plain  with  little  hill  country  and  practically  no  timber.  In  the 
southwest,  the  Wichita  Mountains,  consisting  of  a  number  of  scattered 
peaks,  extend  for  about  6o  miles  east  an^  west.  These  peaks  rise  to  a 
maximum  of  2479  feet  MSL  with  an  average  elevation  of  1,000  to  1,200 
feet  above  the  surrounding  plain.  The  only  extensive  wooded  tracts  in 
Western  Oklahoma  are  found  in  these  mountains. 

East  of  Tinker  the  land  still  slopes  to  the  south  and  east.  The 
northern  portion  is  a  rolling  and  somewhat  broken  prairie  country  with  a 
general  elevation  of  800  to  1,000  feet  MSL.  There  are  no  mountains  or 
hills  of  any  significant  elevation.  However,  in  the  extreme  northeast 
the  extension  of  the  Ozark  Mountains  form  a  broad  plateau  with  a  gene¬ 
ral  elevation  of  about  1,100  feet  with  scattered  ridges  rising  200  to 
300  feet  above  the  general  level.  In  the  southeast,  the  long,  narrow, 
parallel  ridges  of  the  Ouachita  Moxintains  rise  to  heights  of  2,500  to 
2,900  feet  MSL. 
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In  the  large  scale  topograph  surrounding  the  base  there  is  no  sig¬ 
nificant  change  in  the  terrain  to  the  north  for  some  2,000  miles,  or  to 
northern  Canada,  To  the  south,  the  same  topography  and  elevation  persists 
for  approximately  400  miles,  or  to  the  region  of  San  Antonio,  Texas, 

About  150  miles  southeast  in  the  Red  River  Valley  the  terrain  drops  below 
500  feet  MSL  to  the  Gulf  Coastal  KLain  (l).  To  the  west,  the  terrain  ele¬ 
vation  increases  to  slightly  above  5,000  feet  MSL  in  400  miles  to  the  base 
of  the  Rocky  Mountains  (fig  1-2),  This  elevation  slope  is  gradual-  except 
for  a  rise  of  some  1,000  feet  in  50  miles  in  the  Texas  Panhandle,  where 
some  east  facing  bluffs  of  some  500  feet  or  more  separate  the  ’’Caprock" 
from  the  plains. 

In  summary,  Tinker  might  be  thought  of  as  situated  on  a  huge  plain, 
2,000  miles  from  its  northern  boundary,  400  miles  from  its  western  bound¬ 
ary,  150  miles  from  its  eastern,  and  400  miles  from  its  southern  boundary. 
This  plain  is  tilted  upward  to  the  west  with  its  western  boundary  being 
about  5,000  feet  and  its  eastern  boundary  some  500  feet  above  sea  level. 
There  is  no  tilt  to  the  north-south  axis  of  this  plane. 

The  natural  vegetation  of  the  area  smrounding  Tinker  is  grass  lands 
except  to  the  southeast,  where  scrub  stands  of  southern  hardwoods  begin  al¬ 
most  immediately,  increasing  with  distance  and  lower  elevations  through 
the  east  and  south-east  quadrants. 

The  combined  factors  of  uninterrupted  terrain  and  grass  lands  to  the 
north  and  west  offer  no  resistance  to  outbreaks  of  polar  air  from  Western 
Canada  and  from  the  Great  Basin,  The  Great  Plains  are  unique  in  the  re¬ 
spect  of  offering  perfect  drainage  with  no  resistance  to  polar  air  masses. 
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The  first  drainage  resistance  is  encountered  by  polar  air  masses  in  the 
Interior  Highlands  region,  which  begins  some  100  miles  east  of  Tinkeri 

An  important  element  in  forecasting  at  Tinker  AF  Base  is  the  fact 
that  the  Great  KLains,  or  grass  lands  are  to  the  north,  west,  and  south 
has  become  the  predominant  wheat  growing  area  of  the  United  States,  This 
land  is  tilled  and  has  little  vegetation  for  a  large  part  of  the  year, 
and  in  previous  drouth  years  became  known  as  the  "Dust  Bowl".  Below  nor¬ 
mal  precipitation  in  this  area  during  the  fall,  winter,  and  early  spring 
seasons  makes  this  terminal  vulnerable  to  dust  storms  with  visibilities 
reduced  in  locally  raised  blowing  dust  or  settling  dust  raised  on  some 
occasions  hundreds  of  miles  from  Tinker  during  the  windy  months  of  Feb¬ 
ruary,  March,  and  April. 

The  nearest  point  of  the  Gulf  of  Mexico  is  380  miles  to  the  south 
south-east  of  Tinker.  Only  southeast  winds  can  bring  moist  gulf  air 
directly  to  Tinker:  since  the  terrain  upslope  is  gradual,  and  south¬ 
east  is  a  prevailing  wind  direction,  orographic  effect  is  frequently 
a  factor  in  forecasting. 

Ko  other  bodies  of  water  are  large  enough  to  noticeably  affect  the 
climate  at  Tinker,  although  the  North  Fork  of  the  Canadian  River  flows 
generally  east  about  5  miles  north  of  the  station;  the  South  Fork  of  the 
Canadian  flows  southeast  from  about  18  miles  south  of  the  station;  and 
the  Red  River  flows  east  south-east  about  100  miles  south  of  Tinker. 

Kb  air  polution  problems  from  smoke  sources  outside  the  Tinker  com¬ 
plex  are  encountered  as  all  heating  is  done  with  natural  gas  in  this 
area  and  oil  refinery  and  factory  smoke  are  negligible.  A  very  localized 
problem  is  occasionally  encountered  on  base  due  to  extensive  testing  of 
jet  engines. 
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2.  Weather  Station  Instrumentation 


Figure  No  1-1  shows  the  large  scale  surroundings  of  Tinker  AF  Base, 
Figure  1-3  shows  the  detailed  location  of  weather  station  facilities  and 
illustrates  the  exposure  of  the  instruments.  Notations  on  Figure  1-3 
point  out  each  item  as  follows: 

(1)  The  Forecasting  Section  is  located  on  the  ground  floor  in  the 
mid-section  of  hangar  #240,  The  forecasters  do  not  have  a  window  to 
the  outside.  The  view  from  the  south  side  entrance  to  the  hangar  is 
open  to  the  south  and  generally  to  the  east  and  southwest.  The  view 
from  the  north  entrance  is  entirely  blocked  to  the  west  by  hangar 
#230,  and  to  the  north  and  east,  other  buildings  seriously  limit  the 
range  of  vision.  On  13  February  1957,  the  "optimum  observation  site 
program"  was  initiated  (see  3  below).  The  CPS-9  console  is  located 
adjacent  to  the  briefing  section.  A  polaroid  camera  is  installed  on 
the  radar.  At  this  time  the  receiver  of  the  CPS.9  is  modified  with 
a  step  gain  receiver  and  an  "iso-echo"  gate, 

(2)  The  antenna  tower  and  modulator  room  for  the  AN/CPS-9  radar 
storm  detector. 

(3)  All  surface  observations  aro  taken  from  this  site.  The  ML- 19 
rain  guage,  formerly  located  on  a  grass  area  at  the  southwest  corner 
of  hangar  240,  was  moved  3  Feb  58  to  the  roof  of  hangar  3102-30  feet 
south  of  the  observer's  tower,  A  telautograph  transmitter  located  here 
permits  the  observer  to  disseminate  his  observations  directly  to  the 
base  weather  station,  flight  operations  division,  control  tower,  RAPCON, 
flight  test,  1707th  Air  Transport  Wing  (Heavy)  Training,  engine  test, 
and  the  32d  Air  Division  Controller.  A  magneto  telephone  also  connects 
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METEOROLOGICAL  EQUIH-IENT 
U)CATED  IN  BASE  WEATHER  -  BU3G  240 


1.  AN/CPS-9  Console 

2.  Wind  Panel 

3t  ML-3  Barograph 


Figure  1-3.  Location  of  Instrumentation  and 
'■■'eather  Station  Facilities  at  Tinker  ilf’B,  Okla¬ 
homa,  including  location  of  programmed  equio- 
ment. 


t  ■ 


note : 

Det  -  detector 
Proj  -  projector 


AJ  e  FobCi  OC  .  ?  M  8  61  •  IM 


1-7 


the  observer  directly  to  the  observer  serving  the  forecaster  at  his 
location  in  the  representative  observation  site,  This  site  is  con¬ 
sidered  to  be  entirely  representative.  There  are  no  restrictions  to 
vision  in  apy  runway  approach  zone  and  only  very  limited  close-in 
restrictions  due  to  warehouses)  hangars,  etc, 

(4)  The  AN/GM^U  wind  transmitters  are  exposed  13  feet  above  the 
open  unobstructed  grass  area  across  the  ninway  and  taxi  strip  west  of 
the  observer  tower.  This  instrument  replaced  the  selsyn  equipment  in 
April  1958,  Programmed  locations  of  the  dual  anemometers  are  indicated 
in  positions  8  and  9. 

(5)  The  AN/TM^ll  (v)  Remote  Temperature  Humidity  Set  is  located 
approximately  70  feet  south  of  the  AN/GMl^-ll  anemometer.  This  set 
was  installed  in  March  I960. 

(6)  An  AN/GMQ-IO-B  Transmissometer  is  located  1100  feet  west  of  the 
center  line  of  the  southern  end  of  runway  17.  It  was  installed  in  May 
I960. 

(7)  The  detector  of  the  AN/GM(^13  Rotating  Beam  Ceilometer  is  located 
3350  feet  directly  south  of  runway  17.  The  projector  is  south  of  the 
detector  and  has  a  base  line  of  400  feet.  This  equipment  replaced  the 
AN/GMQ-2  ceilometer  in  May  I960. 

(8)  and  (9)  proposed  GMquu  installations  FY  62. 

(10)  programmed  GMQ-lOB  location  FY  62. 

(11)  programmed  GMQ-13  location  FY  62. 
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SECTION  II 


WEATHER  CONTROLS 


TINKER  AIR  FORCE  BASE,  OKLAHOMA 


LOCATIONS  OF  STATIONS  REFERRED  TO  BY  IDENTIFIERS 
IN  THIS  STUDY: 


ABQ 

Albuquerque,  New  Mexico 

ADM 

Ardmore,  Oklahoma 

LTS 

Altus  A^,  Oklahoma 

DAL 

Dallas,  Texas 

END 

Vance  AFB,  Enid  ,  Oklahoma 

TIK 

Tinker  AFB,  Oklahoma 

LRY 

Lowry  AFB,  Denver,  Colorado 

PNX 

Perrin  AFB,  Dennison,  Texas 

FYV 

Fayetteville,  Arkansas 

SKF 

Kelly  AFB,  San  Antonio,  Texas 

KKC 

Kansas  City,  Missouri 

LIT 

Little  Rock,  Arkansas 

GSM 

Clinton-Sherman  AFB,  Oklahoma 

TUL 

Tulsa,  Oklahoma 

DDC 

Dodge  City,  Kansas 

a«iA 

Omaha,  Nebraska 

OKC 

Oklahoma  City,  Oklahoma 

PNC 

Ponca  City,  Oklahoma 

FSt-: 

Fort  Smith,  Arkansas 

TUL 

Tulsa,  Oklahoma 

WNK 

Waynoka,  Oklahoma 

GAG 

Gage,  Oklahoma 

WAO 

Waco,  Texas 

ICT 

Wichita,  Kansas 

SPS 

Wichita  Falls,  Texas 

SGF 

Springfield,  Missouri 

I'.LC 

McAlester,  Oklahoma 

Note:  The  term  closed  as  used  in  this  and  following  chapters 
is  synonymous  in  meaning  with  "Below  GCA  MinimiUms, " 
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^^a■^or  Synoptic  Features 


A  review  of  the  AWS  Historical  Weather  Map  Series  reveals  frontal 
passages  at  Tinker  with  an  average  frequency  as  follows: 


CONTINENTAL  POLAR 

MARITIME  POLAR 

MARITIME  TROPICAL 

MOOTH 

COLD  FRONT 

COLD  FRONTS 

WARM  FRONT 

January 

4.5 

6,0 

1.0 

February 

5.0 

5.0 

1.0 

March 

4.0 

7.0 

1.5 

April 

4.0 

6.0 

1.5 

May 

4.0 

4.5 

1.5 

June 

2.0 

3.0 

1.0 

July 

1.5 

3.0 

1.0 

August 

3.0 

2.0 

1.0 

September 

3.5 

4.0 

1.5 

October 

4.0 

4.0 

1.0 

November 

5.5 

5.0 

1.0 

December 

5.0 

6.0 

1.0 

Annually 

46,0 

55.5 

14.0 

Cyclone  frequencies  may  be  noted  from  Figures  2-la  and  2-lb  (2). 

The  most  persistent  air  mass  over  this  area  is  of  tropical  origin. 

During  the  summer  and  early  fall,  when  the  Bermuda  ridge  has  the  most  pro¬ 
nounced  development  over  the  Southeastern  United  States,  and  the  southwest 
thermal  low  is  present,  a  large  proportion  of  the  winds  at  Tinker  are  from  the 
southern  quadrants;  in  June,  for  example,  these  amount  to  82;^,  and  even  in 
mid-winter,  ^1%  of  the  winds  have  southerly  components.  When  the  south  winds 
have  a  westerly  component  the  air  usually  tends  to  be  dry  and  fair  weather 
prev^ls.  On  the  other  hand,  when  the  wind  has  an  easterly  component,  moist¬ 
ure  is  readily  brought  over  Tinker  from  the  Gulf  of  Ifexico,  and  the  dew¬ 
point  spread  decreases.  In  the  spring  and  early  summer  the  moisture  from 
the  Gulf  maintains  the  squall  line  zones  through  Texas  and  Oklahoma,  Approach¬ 
ing  fronts  and  troughs  then  initiate  pre-frontal  squall  line  thunderstorms 
In  these  zones.  In  the  winter  time,  the  influx  of  Gulf  moisture  is  respon¬ 
sible  for  the  low  clouds  and  fogs  that  persist  in  this  area. 

Curing  the  period  from  August  to  March,  the  mean  Gulf  surface  water 
temperature  is  much  warmer  than  the  free  air  temperature  over  it.  This 
moans  that  air  masses  in  their  trajectory  over  the  Gulf  gain  a  higher  rel¬ 
ative  humidity  in  these  month.  'When  they  are  borne  inland  on  southerly 
vjinds  over  the  cold  land  surfaces  they  become  stabilized,  producing  the 
overcast  skies  and  fog,  which  in  turn,  account  for  the  large  amount  of 
"closed"  and  IFR  conditions  reflected  in  graph  number  4,  Section  III, 


^The  Maritime  polar  air  masses  are  modified  over  the  Rocky  Mountains, 
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;:u:„ber  of  cyclones  passing  through  each  5°  latitude-longitude  grid 
in  the  United  States,  by  cionths,  1S05-1S54  (2). 


I 


2-lb.  ..'u...ber  of  cyclones  passing  tnrough  each  5®  lati^ude-l.cn3itude 

in  ^he  Uni tea  States,  by  i-onths,  1903-1954  (2). 
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Many  of  the  continental  type  of  cold  fronts  are  weak  and  as  they  move 
southward  along  the  east  slopes  of  the  Rockies,  a  strong  diurnal  variation 
in  southward  movement  can  usually  be  noted,  i.e.,  the  front  is  retarded 
during  the  daytime  heating  period  then  speeds  up  with  the  onset  of  the 
nighttime  cooling.  Possibly  the  cold  air  drainage  from  the  mountain  slopes 
is  responsible  for  this  acceleration.  The  diurnal  variation  is  most  pro¬ 
nounced  on  quasi-stationary  fronts  orientated  east-west  in  the  vicinity  of 
Oklahoma.  During  the  heating  period  such  a  front  may  even  move  northward 
due  to  the  overrunning  south  winds  dragging  the  cold  air  at  the  surface. 

Continental  cold  frontal  passages  are  often  preceded  a  few  hours  at 
Tinker  by  a  polar  maritime  frontal  passage.  Thus,  a  drier  air  mass  moves 
over  Tinker  before  the  CP  cold  front  arrives  and  as  a  result,  the  CP  cold 
front  causes  nothing  more  serious  than  a  wind  shift  to  effect  aircraft 
operations. 

Warm  frontogenesis  (3)  can  occur  in  the  Oklahoma  area  in  winter  when 
surface  temperatures  are  in  the  range  25°  F  to  35°  F  and  a  slow  moving  cy¬ 
clone  develops  in  the  eastern  Rocky  Mountain  region.  The  south  border  of 
snow  cover  over  the  Oklahoma^Kansas  region,  if  also  present,  is  an  added 
factor  favoring  warm  frontogenesis.  An  occurrence  of  warm  frontogenesis 
is  depicted  in  the  AWS  Historical  maps  for  18  February  1952. 

Records  show  instances  about  every  year  during  summer  or  fall  when 
tropical  storms  or  hurricanes  from  the  Gulf  of  Mexico  or  the  Gulf  of 
California  recurve  in  a  manner  to  bring  an  extensive  cloud  cover  over 
Oklahoma.  Generally,  little  precipitation  occurs  from  these  situations, 
but  a  notable  exception  was  effected  by  hurricane  '’Carla*'  during  mid* 
September  1961.  Some  other  examples  of  these  may  be  found  in  the  AWS 
Historical  Map  Series  for  the  first  week  of  August  1955  when  a  hurricane 
moved  northward  over  New  Orleans  and  again  the  first  week  of  October  1949, 
when  a  hurricane  moved  in  over  east  Texas.  The  last  week  of  August  1951 
shows  a  case  where  a  Pacific  hurricane  recurved  into  the  Southwest  United 
States  to  influence  the  weather  over  Oklahoma. 

It  may  be  noted  from  graphs  in  Section  III,  that  most  of  the  annual 
precipitation  accumulates  through  the  spring  and  summer  seasons.  This  is 
also  the  thunderstorm  period.  During  spring  and  summer,  the  approach  of 
fronts,  both  polar  maritime  and  continental  types,  serve  to  trigger  off 
the  greatest  amount  of  thunderstorm  activity  in  the  form  of  pre-frontal 
squall  lines.  The  greater  portion  of  winter  time  precipitation  results 
from  moist  air  masses  over-running  a  cold  slow  moving  continental  air  mass 
lying  over  the  Great  Plains.  This  moisture  may  come  in  from  the  south  at 
low  levels  or  from  the  southwest  at  the  higher  levels,  or  both.  Moisture 
advected  over  Tinker  from  the  southwest_above  700  rabs_occur  when  deep  cy¬ 
clonic  systems  develop  west  of  100  degrees  and  move  in  the  tracks  des¬ 
cribed  in  J.  J.  George's  Report  No.  2(3). 
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Visibility  at  Tinker  is  generally  good,  averaging  10  miles  or  more 
86$  of  the  time.  Radiation  fogs  are  infrequent  and  of  short  duration 
since  evaporation  from  the  soil  is  weak  at  night-Tinker  being  in  a  ry 
subsoil  region.  Post-frontal  fogs,  however,  occm-  in  the  jdnter  “onJJs 
after  the  passage  of  slow  moving  cold  fronts.  The  only  other  visibility 
restrictions  other  than  precipitation,  are  blowing  sand  a^  dust  which 
occur  during  drouths  when  strong  winds  in  the  so-call^  dust  bwl^  +  ^ 

up  the  dust  to  pollute  an  air  mass  which  is  subsequently  advect^ 

Tinker  area.  Instances  of  this  may  be  noted  from  weather  records  for  18 

March  1955  and  February  1956. 


SEASONAL  WEATHER 


Winter  and  spring  are  the  bad  weather  seasons  in  Oklahoma.  Cold  front¬ 
al  passages  of  both  cP  and  mP  air  occur  with  such  frequency  that  the  season¬ 
al  wind  rose  reveals  almost  equal  percentage  of  north  and  south  vdnds.  in¬ 
flow  of  the  strongly  contrasting,  warm,  moist  tropical  air  -fs^ults  in  ex¬ 
tremely  active  fronts  between  cP  and  mT  air.  The  south  south-east  flow  of 
mT  air  undergoes  upslope  motion  from  sea  level  to  1300  feet  elevation  a 
Tinker  and  continues  to  increase  to  4,000  feet  in  the  Texas  Panhandle, 
a  consequence,  return  flow  of  the  warm  moist  air  following  a  cP  outbreak 
brings  wide  aJeas  of  low  stratus  and  fog.  The  returning  warm  moist  ^r  over¬ 
runs  the  wedge  of  cool  polar  air  and  precipitation  from  the  middle  cloud 
deck  aloft  aids  the  formation  of  frontal  fog  and  stratus.  Moreover,  he 
warm  precipitation  quickly  transforms  the  shallow  polar  wedge  into  a  moist 
air  mass  which  rapidly  becomes  indistinguishable  from  the  gulf  air. 

This  overrunning  rain  pattern  creates  an  extremely  hazardous  condition; 
falling  as  it  does  into  colder  air,  it  often  results  in  sleet  storms  or  a 
freezing  type  of  precipitation  at  the  surface.  The  more  lasting  snow  covers 
at  TinkL  have  beL  a  result  of  a  coating  of  sleet  or  ice  following  the  snow 

fall. 

The  formation  and  spread  norLl.ard  of  this  fog  and  stratus  gives  clos^ 
(below  GCA  minimum)  or  near-closed  conditions  that  often  persist  for  4  or  5 
days  at  a  time.  Clearing  usually  is  dependent  upon  the  passage  of  a  cold 
front  and  subsequent  entrance  of  a  polar  air  mass. 

A  cold  frontal  system  comprising  3  air  masses  occurs  with  a  low  pressure 
center  passing  north  of  Tinker.  The  low  stratus  and  r^n  of  the  tropical  ^If 
air  gives  place  to  southwest  winds  and  clearing  skies  in  the  warm,  dry  mar^ 
time  polar  air  modified  over  the  southern  Rockies.  This  in  turn  is  followed 
by  a  cold  continental  polar  frontal  passage  with  strong  gusty  northwest 
winds,  a  sharp  temperature  contrast,  instability  stratocumulus,  and  showers 

under  the  cold  air  aloft. 
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Occasionally,  maritime  polar  air  masses  come  over  the  mountains 
from  the  west.  Normally  a  warm  type  occlussion  will  stagnate  in  the 
mountains  while  the  upper  cold  front  progresses  unhindered,  to  regene¬ 
rate  east  of  the  Continental  Divide  and  become  exceedingly  active  with 
thunderstorms,  heavy  rainshowers,  and  often  hail,  when  it  encounters  the 
maritime  tropical  air  over  Texas  and  (Mahoma, 


3.  Soring  Weather  Controls 

Spring  represents  a  transitional  period  from  winter  to  summer  situa^ 
tions.  Two  distinctive  spring  weather  situations  are  of  interest,  A  sta¬ 
tionary  cP-nT  front  oriented  southwest-northeast  with  a  strong  south  south¬ 
east  flow  of  moist  air  overrunning  a  north  northeast  flow  of  polar  air  over 
the  Texas  Panhandle,  across  (Mahoma,  Kansas,  and  Missouri,  Precipitation 
is  intense  and  prolonged  north  of  the  frontal  system.  To  the  south,  in  the 
warm  air,  broken  cumulus  ceilings  generally  prevail.  However,  north  of  the 
front  light  rain,  low  stratus,  and  thunderstorms  which  accompany  unstable 
waves  along  the  frontal  zone  bring  several  days  of  poor  weather.  This 
frontal  situation  occiurring  as  it  does  following  the  spring  thaws  pro¬ 
duces  floods  in  the  mldwestern  regions.  In  late  spring  eastern  Oklahoma 
and  parts  of  the  adjoining  states  receive  more  rainfall  on  the  average 
than  any  other  part  of  the  country  east  of  'She  Rockies,  There  is  a  decided 
tendency  for  squall  lines  to  form  in  the  warm  air,  oriented  parallel  to 
the  stationary  front  through  Texas,  It  is  not  unusual  to  expect  some  of 
the  most  intense  local  storms  with  these  squall  lines  that  are  produced 
anywhere  in  the  world.  These  lines  move  rapidly  eastward  200  to  300  miles 
and  then  tend  to  dissipate.  It  is  due  to  the  above  conditions  that  Tinker 
is  included  in  "Tornado  Alley", 

The  second  situation  is  the  actension  of  the  Gulf  stratus  sufficient¬ 
ly  far  north  to  include  Tinker  in  its  northern  fringe.  The  stratus  occurs 
as  a  deck  with  ceilings  varying  from  900  to  1800  feet,  and  the  tops  gen¬ 
erally  not  over  4500  feet  MSL,  Formation  takes  place  near  sunrise  and 
dissipation  or  transformation  to  scattered  cumulus  usually  occurs  by  1000 
LST.  This  stratus  follows  as  the  result  of  a  prolonged  south-southeast 
flow  and  is  a  product  of  both  upslope  and  advective  conditions.  This 
stratus  usually  forms  up  xintll  15  June,  then  fails  to  penetrate  this  far 
north  again  until  fall. 


4.  SijBiner- Weather  Controls 

Tinker  summer  weather  is  dominated  by  the  Bermuda  KLgh.  Circulation 
is  predominately  south-southeast  and  moist  in  the  first  6000  feet,  becom¬ 
ing  southwesterly  and  drier  above  8000  feet.  Scattered  cumulus  form  in  the 
afternoon,  but  seldom  mature  into  thunderstorms.  Turbulence  becomes  light 
to  moderate  below  cloud  decks  in  the  afternoon.  Surface  winds  may  have  a 
large  diurnal  variation  in  velocity,  varying  from  8  to  12  knots  at  night 
to  20  to  25  knots  in  gusts  near  noon.  The  early  afternoon  maximum  indicates 
that  the  convective  activity  due  to  insolation  plays  a  part  in  the  increase 
in  these  winds.  Turbulence  is  generally  moderate  at  low  levels  and  may  ex¬ 
tend  to  8,000  to  10,000  feet  MSL  with  these  strong  winds.  The  general  pres¬ 
sure  pattern  for  these  winds  is  a  trough  along  the  lee  of  the  Rockies,  and 
the  Bermuda  High  protruding  over  the  southeastern  states.  A  diurnal  varia^ 
tion  in  direction  as  well  as  velocity  is  evident  in  the  surface  winds  which 
are  predominately  south-southeast,  but  become  south  to  south-southwest  with 
the  influence  of  the  more  southwesterly  gradient  winds. 

Visibility  is  generally  7  to  12  miles,  however,  the  visibility  seldom 
exceeds  12  to  15  miles  due  to  haze  which  is  always  present  in  the  summer 
mT  air  -  usually  to  an  elevation  of  6000  feet  MSL.  This  haze  becomes  par¬ 
ticularly  bad  when  a  cP  cell  stagnates  over  the  midwest.  In  such  a  case, 
surface  visibilities  may  be  reported  as  7  to  9  miles,  while  visibilities 
aloft  are  only  3  to  5  miles  in  a  haze  layer  from  4,000  to  8,000  feet  MSL. 
Blowing  dust  and  smoke  on  infrequent  occasions  restrict  the  surface  visi¬ 
bility,  but  are  not  of  sufficient  importance  to  be  a  hazard. 

^  Occasionally  a  cell  of  Superior  air  from  the  southwest  reaches  the 
linker  area  and  advances  eastward.  It  will  be  accompanied  by  clear  skies, 
extremely  low  relative  humidity,  and  gusty  southerly  surface  winds  that 
may  raise  blowing  dust  as  the  system  moves  eastward. 

Oklahoma  becomes  a  region  of  frontolysis  for  both  mP  and  cP  fronts 
in  the  summer.  The  fronts  become  stationary  and  dissipate  very  often  in 
the  southern  part  of  the  state  in  early  June  and  late  August,  and  in  the 
northern  part  of  the  state  in  the  middle  of  the  summer  season. 

Tinker  lies  in  a  bolt  that  borders  3  different  regions.  The  western 
part  of  the  state  and  the  Texas  Panhandle  has  marked  upslope  with  easter¬ 
ly  winds,  but  generally  has  a  dry  southwest  circulation  in  summer.  The 
southeast  part  of  the  state  has  sufficient  moisture  to  allow  summer  con¬ 
vective  thiuiderstorms,  somewhat  accentuated  by  the  orographic  effect  of 
the  Ozark  and  Ouachita  Ifountains.  The  zone  of  nocturnal  thunderstorm  ac¬ 
tivity  is  generally  confined  to  the  north  of  Oklahoma. 

Thunderstorm  activity  includes  all  types  in  the  Tinker  area  with  the 
exception  of  orographic.  However,  most  thunderstorm  activity  in  summer  is 
associated  with  passage  of  a  weak  cold  front.  High-level  night  thunder¬ 
storms  occur  infrequently,  but  the  presence  of  a  weak  front  to  the  south 
of  Tinker  and  the  advection  of  cold  air  aloft  into  this  area  are  condi¬ 
tions  favorable  for  this  occiirrence.  (See  example  19-20  Aug  1943.) 
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The  mean  number  of  thunderstorm  days  (4)  at  Qclahoma  City  is  tabu¬ 
lated  as  follows  versus  the  percentage  frequency  of  thunderstorm  occup- 
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The  above  averages  appe6ir  to  conflict  as  to  the  peak  of  the  thunderstorm 
season*  This  is  due  to  the  method  of  defining  a  thunderstorm  day,  i.e.  a 
thunderstorm  starting  before  midnight  and  ending  past  midnight  is  counted 
twice*  Thus,  since  the  tendency  is  for  thunderstorms  to  occiur  more  often 
late  at  night  with  the  approach  of  summer,  the  data  is  biased  to  show  more 
individual  thunderstorm  periods  than  actually  occur-especially  diiring  the 
summer*  Operational  experience  has  clearly  established  May  as  the  peak  of 
the  severe  weather  season*  This  fact  is  evident  in  two  ways:  (1)  Records 
show  that  the  base  weather  station  Issues  and  verifies  the  maximum  number 
of  thunderstorms  forecasts  for  Tinker  during  May  (2)  Records  show  that 
the  AWS  Severe  Weather  V/aming  Center  has  included  Tinker  in  severe  wea¬ 
ther  areas  most  often  during  May* 


5.  Fflll  Weather  Controls 

Pall  is  a  transitional  period  between  winter  and  summer  weather  situa^ 
tions*  The  mT  circulation  of  the  Bermuda  Pligh  generally  moves  southeastward 
and  mP  and  cP  pushes  beccrae  more  numerous*  Light  ground  fog  and  stratus  be¬ 
come  more  prevalent  in  the  morninfs,  while  frontal  passages  become  increas¬ 
ingly  more  of  a  forecast  problem* 

The  average  date  of  the  first  frost  in  November  6  at  Tinker,  but  the 
first  freeze  has  occurred  as  early  as  October  7.  Approximately  60^  of  the 
time  the  first  frost  will  occur  between  October  31  and  November  15. 

Snow  and  freezing  precipitation  do  not  usueilly  pose  much  of  a  flight 
hazard  during  this  season*  Very  few  cases  of  snow  fall  have  ever  been  re¬ 
corded  at  Tinker  during  the  month  of  October,  and  only  about  every  other 
year  does  sno*;  oc-3ur  at  Tinker  during  the  month  of  Ibvember* 

An  increase  in  the  pressure  gradient  in  this  area  is  reflected  in 
stronger  surf  ce  wl  ids  and  associated  low  level  turbolence*  The  direction 
of  the  wind  still  from  the  south-southeast  a  majority  of  the  time,  but 
the  presence  of  northerly  components  increase  with  the  increase  of  mP  and 
cF  frontal  passages* 
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SECTION  III 


CLIMATIC  AIDS 


TINKER  AIR  FORCE  BASE,  OKLAHOMA 
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1.  Tornado  Characteristics  in  Oklahoma 

During  the  period  of  1950-1956  an  average  of  458  tornadoes  per  year 
occurred  in  the  Mted  States.  Of  this  number,  Oklahoma  averaged  a  total 
of  68  tornadoes  per  yesu^second  only  to  the  state  of  Kansas.  The  data 
portrayed  in  the  figures  giving  a  monthly  breakdown  of  occurrence  and  of 
seasonal  occurrence  by  the  hour  were  obtained  from  Climatological  Data. 
Nflt.innfli  SiimmAry  (7),  While  the  figures  need  little  interpretation,  the 
following  background  will  help  establish  the  validity  of  the  information 
presented. 

Every  effort  was  made  by  the  author  to  include  only  those  tornadoes 
which  actually  touched  the  ground.  Funnel  clouds  aloft  were  not  included 
because  of  the  more  likely  chance  of  mistaken  identity.  When  a  report  in¬ 
dicated  the  occurrence  of  several  tornadoes  but  gave  no  exact  number,  the 
number  "two"  was  arbitrarily  used  as  the  number  of  tornadoes.  The  time 
(CST)  of  the  first  report  of  a  tornado  was  used  in  the  hourly  distribution 
data.  All  tornadoes  which  had  no  definite  time  determinable  were  placed  in 
a  miscellaneous  category  in  the  hourly  tabulation. 

In  addition  to  the  above  described  figures,  two  figures  portraying  the 
geographic  distribution  of  tornadoes  in  Oklahoma  and  in  the  United  States 
and  the  number  of  tornadoes  reported  within  60  miles  of  Air  Force  Bases 
during  the  period  1920-1949  (9)  are  included.  A  slightly  different  figure 
portraying  the  geographic  distribution  is  included  in  the  Weather  Bureau 
manual  on  forecasting  severe  storms  (10),  but  it  is  the  opinion  of  the 
author  that  the  chart  included  with  this  summary  is  valid  since  a  more 
detailed  analysis  was  used  in  its  preparation. 
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TORNADOES  BY  NUMDEfl 


rir-are  3-2.  Tornado  Occurrence  by  the  Hour  for  Oklahoma,  1950-1956  (7). 
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FiRure  3-Je  Total  Number  of  Tornadoes  per  50-inl.le  Square  Reported  in  the  Period  1920-1949  (9) 


Graph  1,  The  temperature  regime,  means  and  extremes,  by  the  month  at  Tinker 
AFB,  Oklahoma.  Data  for  mean  temperatures  extracted  from  Uniform  Summary  of 
Surface  Weather  Observations  for  the  period  December  1942  to  January  1946, 
and  September  1946  to  September  1953.  Extreme  temperatures  are  from  USWB  re¬ 
cords  and  TAFB  records  from  1921  and  1942  respectively  through  December  I960. 


Kean  Yearly  Temperatures: 
71.0°?  -  maximum 

60. £°?  -  mean  annual 

50.6°?  -  minimum 


Legend : 

. mean  maximum  temperature 

_ mean  temperature 

_ mean  minimum  temperature 

•  extreme  temp,  and  date 
(<*)  date  not  determinable 
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LOGKL  STili'JD/u:iD  TIV'-IS 

Fijjure  3“6c,  /formal  Station  Presc.Lire  for  Oklahoma  City,  Oklahoma  from  a 

Weather  Bureau  Siraiiary  "Normal  Station  Pressures  (1931-1940)." 


FEBRUARY 


Figure  3--6h.  Mean  Temperatures  and  clew  point  for  Tinker  A?B,  Oklahoma.  Clear 
day  temperatures  were  extracted  from  Tinker  AFB  WBA'I  10 's  for  a 
3  yociT  neriod.  Other  tempei'atu]:'’os  fro’e  Part  "B",  Uniforn  Summary 
65'^F  of  Surface  'leather  Observations,  Sep-1949-Aug  1959. 
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Figure  3-6  e.  Normal  Station  Pressure  for  OLlahoma  Cit5r,  Oklahoma  from  a 


Weather  Bureau  Suioary  "Normal  Station  Pressures  (1931-1940} 
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LOG.U,  STANDiSD  TII-IE 

Figure  3-6g.  IToi-ial  Station  Preonei'e  for  Oklahoara  City,  Oklahoma  from  a 
Weather  Bureau  Sirnary  "Normal  Station  Proos'uref!  (1931--1940) 
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Figure  3-6h,  Mean  Tomporaiyui’es  an-’  iew  point  for  Tinker  Oklahoim. 

day  tempera tiu’es  were  oxtractod  fro'm  TinJcor  i\FB  NBAN  10 's 
•  3  year  period.  Other  temperatures  from  Part  "E",  Unifoi’m'^Sum 
Snoy  _ of  Surface  i/eathor  Obser-vations,  Sep  1949-Auf.:  1959, 
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igure  3"6i.  Normal  Station  Pressure  for  Oklahoma  City,  OklahoTiia  from  a 

Weather  Bureau  Simimary  "Normal  Station  Pressures  (1931-1940)." 
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igure  3-6,]'.  tfean  Temperatures  and  dev;  point  for  Tinker  AFB,  Oklahoma.  Clear 
day  tempera tui-es  v/ere  extracted  from  Tinker  AFB  tJBAN  10 's  for  a 
3  year  uoriod.  Other  tempera tui’os  from  Part  "B",  Uniform  ounimary 
of  oiu'-face  PfeatLier  Observations,  Sep  1949-Aug  1959« _ 
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Figure  3-6ja.  Norm],  Station  Pressure  for  Oklahoma  City,  Oklahoma  from  a 
Leather  Bureau  Summry  "Normal  Station  Pressures  (I93I-I940) 
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?'igure  3-6n.  Mean  Temperatures  and  dev;  point  for  Tinker  AFB,  Oklahoma.  Clear 
day  temperatures  v/ere  extracted  from  Tin]^er  i\FD  WBM  10 's  for  a 
3  year  period.  Other  temperatures  from  Part  "B",  Unifoxvm  Summary 
of  Surface  Leather  Observations,  Sep  1949-Aur  1959. 
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Figure  3-6s.  Normal  Station  Pressure  for  Oklahoma  City,  Olclahoma  from  a 
Heather  Bureau  Suuiary  "Normal  Station  Presaures  (1931-1940) 
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Figure 


-6t.  Mean  Temperatures  uy]  O.eu  point  for  Tinker  AF3,  Olclahoma.  Clear 
day  tomnoratm-es  wore  ooctracted  fro'a  Tiucer  AT^B  HBA'I  10 's  for  a 
3  year  ■oeriod.  Other  tempera  truces  from  Part  "E",  Uniform  Summary 
_ of  Surface  Weather  Observations,  Sop  1949-Aug  1959, 
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Figure  3-6u.  Normal  Station  Preesure  for  Oklahoma  City,  Oklahoma  from  a 

leather  Bureau  Summary  "Normal  Station  Pressures  (1931-1940)," 
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Figure  3-6v.  Mean  Temperatures  and  dew  point  for  Tinker  AFB,  Oklahoma.  Clear 
day  temperatures  were  extracted  from  Tinker  AFB  WBAN  10 's  for  a 
3  year  period.  Other  Temperatures  from  Part  "E",  Uniform  Summary 
of  Surface  Weather  Observations,  Sep  1949-Aug  1959, 
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Kax 
precip. 
Avg.  mo, 
snowfal 
Kax.  mo 
snowfall 


“'‘aximuiii,  mean,  and  minimum  amounts  of  precipitation 
indicated  in  the  above  curves.  Data  represented  in  the  graph  and 
in  the  table  are  from  the  Uniform  Summary  of  Surface  Weather  Observa¬ 
tions  (for  TAFB)  for  the  period  December  1942  to  January  1946,  and 
oeptember  1946  toSeptembor  1953  and  from  USWB  records  (for  Oklahoma 
City)  for  the  period  1921  to  1959.  Legend: 

- Kaximum  monthly  prepip 

_ Kean  monthly  precip 

Kinimum  monthly  precip 
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rercentage  r'requency  of  Occurrence 


90  -  10,000  FEET  OR  GREATER  AND 

10  RILES  V3BY  OR  GREATER 

80  - 

70  - 


60 


<3000  ft  and  5  iriiles  but  les.^  than  10,000  ft  and  10  miles 
1500  ft  and  3  miles  but  less  than  2,000  ft  and  5  miles 
300  ft  and  g  mile  but  less  than  1500  ft  and  3  miles 
less  than  300  ft  and  t  laile 


Graph  4.  Frequency  of  occurrence  of  ceiling  versus  visibility  by  the 
iiiOnth  at  Tinker  AFB,  Oklahoma.  Data  from  Fart  "D",  Uniform 
Summary  of  Surface  Weather  Observations  for  the  period  Nov 
1945-Uiin  19h6,  and  Sep  1946-I'.ay  1956, 
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Scattered  clouds 

High  broken  or  overcast  with  sctd  or  no  low  clouds 
tow  broken  clouds  (10,000  feet  or  under) 

Low  overcast  clouds  (10,000  feet  or  under) 


Oraph  5*  frequency  of  occurrence  of  the  various  sky  conditions 
for  Tinker  Ai'B,  Oklahoma.  Data  from  Uniform  Suxiimary  of 
Surface  V'eather  Observations  for  the  period  December 
194-^"  January  19^6,  and  September  1946-September  1953. 
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^  ruminal  ..'ea ^  .  t  Lccurrenc^i  frequency  (I/Ii  and  below  GdA  .’*injjLiaiLs)  by  the  direction 
anc.  by  ‘:hv!  luonth.  ^ata  extracted  frcn  '‘r’lying  weather  .-.’ind  Roses'*  for  linker  ^IFb, 
CklahcK.a  for  the  ")eriod  i>ec  IV^- J  an  1/46  and  3ep  1^^^6-3ep  1953. 


requ  'ncy  of  Jccurrence  cf  -urf  jce  ..‘in,  i^ir-jcticns  at  ’.InkTir  .d^E,  CklahriL 


figure  3-%  These  graphs  correlate  the  m  ;an  iiionthly  difference  between 
the  Gulf  of  Kexico  surface  water  temperature,  the  surface 
teipperatoe  along  the  coast,  the  mean  monthly  clouuiness  at 
Tinker  Ar’B,  and  the  occurrence  of  precioitation  at  Tinker 
^iater  temperatures  are  from  the  "Temperature  of  the  Surface 
..aters  of  the  Atlantic  Ocean",  Vol  VI,  No  1,  karch  1943. 
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Figure  3-12.  Diurnal  pressure  altitude  at  Oklahoma  City,  Oklahoma 
for  the  months  of  Kay,  June,  and  July,  From  USl^ 
Technical  Paper  No.  1  -  Normal  Pressures  and  Tenden¬ 
cies  for  the  United  States, 
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I'igure  >13,  Diurnal  pressure  altitude  for  Oklahoma  City,  Oklahoma 
for  the  months  of  August,  September,  and  October.  Froi 
USJB  Technical  Paper  No.  1  -  Normal  fress'ires  and  Ten( 
encies  for  the  United  States. 
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SECTION  IV 


LOCAL  FORECAST  STUDIES 


TINKER  AIR  FORCE  BASE,  OKLAHOMA 


LOCAL  FORECAST  STUDIES 


OBJECTIVE  STUDIES 


TINKER  AIR  FORCE  BASE,  OKU 


LOW  LEVEL  WIND  STREAMS 


TINKER  AFB,  OKLAHOMA 


L/COL  HARRY  N.  MONFORT 


MARCH  1959 


1. 


Lou  Laval  Wind  Streama 


From  the  Investigation  of  the  Low  Level  Jet  undertaken  at  this  detach¬ 
ment  the  following  important  considerations  relative  to  this  phenomena 
evolved  > 


a.  A  better  understanding  of  the  low  level  wind  field  and  the  diurnal 
variations  resulting  from  radlatlonal  heating  and  cooling  has  been  obtained 
and  this  will  serve  to  reveal  the  best  parameters  for  surface  wind  objective 
forecasting  techniques. 

b.  The  hazards  existing  to  landing  large  cargo  type  aircreift  and  more 
especially  modem  hlgh-wlng-loadlng  Jet  aircraft  through  the  unusually 
strong  wind  shears  such  as  often  exist  at  Tinker  from  midnight  to  sunilse 
must  be  understood  by  our  forecasters  and  operations  personnel. 

c.  The  In^rtance  of  this  low  level  Jet  in  the  advection  of  low  level 
instability  and  moisture  during  the  severe  weather  season  at  Tinker  is  ob¬ 
vious.  ^  study  of  thunderstorms  and  precipitation  patterns  during  periods 
when  the  low  level  Jet  is  favored  indicates  a  significant  difference  in  the 
intensity  observed  at  night  as  opposed  to  those  that  develop  in  the  afteiv 
noon  and  early  evening. 

More  recent  studies  show  that  the  low  level  Jet  phenomena  occurs  almost 
everywhere  over  the  United  States  in  clear  weather  during  nighttime  hours. 
However,  the  strongest  and  most  frequent  low  level  jet  stream  occurs  in  the 
Great  Plains,  Rather  than  looking  like  a  river  (as  the  high  level  Jet  appears) 
it  is  as  if  a  sheet  of  rapidly  moving  air  were  sandwiched  between  slow  moving 
layers  of  air,  above  and  below  (6). 

How  The  Low  Level  Jet  Forms 

During  the  daytime,  thermals  rise  above  the  heated  ground  and  cause 
considerable  mixing  between  the  surface  and  upper  layers  (up  to  a  height  of 
approximately  7000  feet).  Air  going  up  is  replaced  by  descending  air  parcels 
from  higher  levels  which  bring  higher  speeds  with  them.  This  additional  mo¬ 
mentum  is  Imparted  to  the  air  in  the  s\u*face  layer,  aix3  the  low  level  wind 
increases  until  the  momentum  from  above  is  matched  by  the  loss  at  the  ground, 
which  is  produced  by  frictional  drag.  When  this  occurs,  aircraft  tend  to 
float  during  mid-day  landings.  The  gain  in  wind  speed  by  the  surface  layers 
(surface  to  300  feet)  is  equal  to  the  loss  by  the  upper  layers  minUs  the  energy 
lost  due  to  eddy  viscosity  (6). 

At  night,  convestion  ceases,  and  with  it  the  exchange  of  momentum  between 
the  lower  and  upper  layers.  Deprived  of  additional  mementian,  and  exposed  to 
the  frictional  drag  of  the  grourxi,  the  surface  wind  slows  down.  At  the  same 
time,  the  upper  layer  air  is  freed  of  its  restraint  (due  to  convection),  and 
begins  to  speed  up  under  the  combined  influence  of  the  horizontal  pressure 
gradient  and  the  rotation  of  the  earth.  As  a  result,  a  maximum  is  reached 
near  midnight  at  about  3500  feet  (MSL). 
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How  to  Forecast  the  Low  I^vel  Jet 

The  low  level  jet  varies  through  a  precise  cycle,  often  for  several 
days  in  sequence.  During  the  sunshine  or  heating  period  of  the  <hy  when 
conditions  favor  the  momentum  exchange  necessary  (see  above),  the  wind 
speed  gradient  is  very  weak  and  constant  from  the  surface  to  about  7000 
feet)  but  during  the  night  this  pattern  is  radically  changed, 

e 

The  attached  charts  are  mean  isotach  analyses  for  the  three  seasons 
that  we  may  most  often  expect  the  low  level  jet  in  this  areai  Jai>-Mar, 
Api'-Jun,  and  Jul^Sep,  They  were  prepared  from  Oklahoma  City  and  Tinker 
wind  data  and  should  be  representative  over  the  entire  state  of  Cklahoma, 
They  show  the  mean  wind  speed  variations  by  the  hour  through  the  atmos¬ 
phere  from  the  surface  up  to  10,000  feet.  They  reflect  the  diurnal  wind 
speed  variations  since  they  were  prepared  by  averaging  all  observed  wind 
speeds  by  the  month,  through  1958,  Our  investigations  of  this  phenomena 
at  Tinker  over  the  past  six  years  reveals  that  the  conditions  favoring 
the  formation  occur  approximately  60  percent  of  the  nights  during  late 
Spring  through  Summer  to  about  mld-Fall.  Therefore, because  the  charts 
are  mean  charts  including  data  for  the  other  40  percent  of  the  wind  patterns, 
the  Isotach  values  indicated  on  the  charts  should  be  approximately  in¬ 
creased  to  give  more  realistic  wind  speeds  for  the  occastlons  when  low 
level  wind  streams  actually  develop.  It  has  been  determined  that  the 
most  representative  figure  for  the  strength  of  the  low  level  jet  la  .Qb" 
tained  bv  doubling  the  isotach  values  indicated  on  the  seasonal  charts. 
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1600 


STRATUS  STUDY 


TINKER  AFB,  OKLAHOMA 
L/COL  HARRY  K.  MONFORT 


OCTOBER  1956 


TINKER  STRATUS  STUDY 


CLIMATIC  ASPECTS: 

A  review  of  the  Tinker  '*lMfonn  Sunnnary  of  Surface  Observations" 
shows  the  probability  of  ceilings  occurring  2000  feet  or  lower  ranges 
from  a  maximum  in  February  of  26^  to  a  minimum  in  August  of  The 
causes  of  these  low  ceilings  in  decreasing  rank  of  Importance  are  as 
follows : 


a*  Qvejyrunnlr^g:  Over-running  is  defined  as  a  situation  in 
which  a  humid  air  mass  is  lifted  by  the  wind  flow  over  a  relatively  dry 
air  mass  at  the  surface,  e.g,  a  maritime  air  mass  over  a  continental 
polar  air  mass.  Specifically,  cases  in  which  the  air  at  the  surface 
has  not  had  a  trajectory  over  the  Gulf  while  the  flow  aloft  has  come 
over  the  Gulf  of  Mexico  at  low  levels  (surface  to  8,000  feet),  or  from 
the  Pacific  at  high  levels  (8,000  to  15,000  feet).  Stratus  associated 
with  frontal  passages  would  be  Included  in  this  category, 

b.  Gulf  Stratus:  Gulf  stratus  over  Tinker  develops  from  an 
air  mass  which  from  the  surface  to  about  the  gradient  level  has  had  a 
trajectory  over  the  Gulf  of  Mexico.  The  stratus  is  produced  by  a  com¬ 
bination  of  upslope,  convergence,  and  nocturnal  cooling  processes.  It 
occurs  less  often  than  ovei^running,  but  is  most  frequent  from  about 
15  April  to  15  June, 

c.  Strato-cumulus:  This  is  a  third  category  of  ceilings 
2,000  feet  or  lower  which  is  produced  by  the  evaporation  of  moisture 
from  the  surface  into  the  invading  continental  polar  air  mass  during 
the  fall  through  winter  and  spring  seasons.  The  strato-cumulus  type 
ceilings  frequently  follow  over-running  activity. 
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A  preliminary  gross  survey  of  the  stratus  subject  was  performed  by 
forecasters  of  this  station  with  a  detailed  analysis  of  all  occurrences 
between  31  August  1955  aiad  30  June  1956.  The  data  were  tabulated  accord¬ 
ing  to  type,  time  of  onset,  ending,  and  duration.  The  data  were  summarized 
into  tables,  included  as  attachment  "A"  to  this  study.  Conclusions  from 
these  may  be  briefly  stated  as  follows: 

a.  During  the  period  studied,  ceilings  2000  feet  or  lower 
occurred  on  104  out  of  300  days  or  in  a  ratio  of  1  out  of  3  days. 

b.  Sixty  of  the  low  ceilings  periods  started  during  the  night 
time  as  opposed  to  an  occurrence  of  only  13  starting  during  the  day. 

c.  The  duration  of  over-running  periods  ranges  without  a 
pattern  from  one-half  to  132  hours. 

d.  Gulf  stratus  occurred  one  half  as  often  as  over-running 
(in  this  study)  30  and  70  cases  respectively. 

e.  The  duration  of  Gulf  stratus  ranges  from  one-half  to  58.5  hours. 

f.  Gulf  stratus  occurs  most  often  in  the  months  of  April,  May, 
and  June.  The  appeeurs  to  be  a  diurnal  pattern  in  the  beginning  eind 
duration  of  the  occurrences  in  these  months. 

Forecasting  Low  Ceilings 

Considerable  time  and  effort  has  been  expended  by  forecasters  of  this 
station  on  devising  both  objective  and  subjective  methods  of  forecasting 
low  ceilings  at  Tinker.  Some  of  the  predictors  tried  without  significant 
success  are  as  follows: 

a.  The  1500Z  850MB  wind  dd  at  Tinker  versus  Tinker  1830C  surface 
dewpoint  minus  1500Z  850MB  dewpoint. 
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b.  The  Fort'  Worth  1500Z  850MB  wind  dd  versus  Fort  Worth 
dewpoint  spread  at  850MB, 

c.  The  Fort  Worth  wind  dd  (1830C  surface)  versus  Fort  Worth 
dewpoint  spread. 

d.  The  Tinker  1830C  surface  dew-point  spread  versus  1500C 
85OMB  wind  dd  minus  surface  I830C  wind  dd. 

e.  Tinker  surface  wind  dd  versus  Tinker  dew-point  spread, 

f .  Tinker  wind  direction  factor  versus  Tinker  moisture 
factors  for  1830C  and  O63OC,  (In  this  study  the  wind  factor  is  a 
mean  wind  vector  and  the  moisture  factor  is  the  sum  of  the  dew-point 
spread  and  the  IJE  hour  temperature  change) 

Experimentation  with  a  subjective  method  was  also  carried  out 
during  the  above  mentioned  survey.  This  method  has  worked  quite  well 
in  several  cases  and  is  retained  as  attachment  "B"  to  this  study. 
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STRATUS  STATISTICS  FOR  TIMKER  APB,  OKLA31  ATXJ  1955-30  JUN  1956 


Number  of  Occurrences 


Total  Hours 

Total  Hours 

Ove]> 

Gulf 

Days  of 

Oveivrunning 

Gulf  Stratus* 

Running 

Stratus 

Occurrence 

s«p  55 

131.9 

18.0 

4 

1 

9 

Oct  55 

3.0 

29.0 

2 

4 

,6 

Nov  55 

16,5 

5.5 

3 

2 

6 

Dec  55 

46.0 

U.5 

6 

4 

11 

Jan  56 

162.5 

58.5 

8 

1 

14 

Feb  56 

234.0 

39.5 

9 

1 

16 

Mar  56 

106.5 

24.5 

4 

2 

9 

Apr  56 

157.5 

28.0 

5 

3 

13 

Mar  56 

65.0 

u.o 

3 

6 

U 

Jun  56 

0 

45.0 

0 

6 

6 

Total  Over-running 
and  Gulf  Stratus 
Occurrences 

Total  Over-running 
and  Gulf  Stratus 
Began 

Gulf  Stratus 
Began 

Over-running 

Began 

Night 

-  Day** 

Night  - 

Day 

Night  - 

Day 

Night  - 

Day 

Sep  55 

9 

6 

4 

1 

1 

0 

3 

1 

Oct  55 

6 

3 

4 

2 

2 

2 

2 

0 

Nov  55 

4 

2 

4 

1 

1 

1 

3 

0 

Dec  55 

9 

9 

8 

1 

3 

0 

5 

1 

Jan  56 

11 

12 

6 

3 

1 

0 

5 

3 

Feb  56 

15 

15 

8 

1 

1 

0 

8 

1 

Mar  56 

9 

8 

5 

1 

2 

0 

3 

1 

Apr  56 

9 

7 

8 

0 

3 

0 

5 

0 

May  56 

10 

8 

8 

2 

5 

1 

3 

0 

Jun  56 

6 

5 

5 

1 

6 

1 

0 

0 

*The  Gulf  stratus  classifications  were  definitely  established  by  a  study 
of  surface  analyses  and  winds  aloft  data,  ALL  remaining  cases  were  class¬ 
ed  as  over-running.  Therefore,  the  later  classification  includes  the  pure 
strato-cumulus  cases  also, 

**Night  is  considered  as  occurring  between  the  hours  of  1830C  through 
0830c,  Day  is  from  0830C  through  1830C, 


ATTACHMENT  "A" 
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STRitraS  FORECiSTIIlQ  FOR  TIK  DDRIK} 

.  TBE  MOKTHB  NOVEMBER  TRROXH  MARCH 

Thli  forecast  technique  is  based  on  the  assumption  that  the  Gulf 
of  Mndoo  is  the  moisture  source  for  stratus  formation  orer  Tinker.  The 
stratus  formation  is  based  on  tvo  processes  i 

1.  Advection  of  moisture  from  the  Qhlf. 

i.  Lifting  of  the  aixmass  as  it  moves  toward  Tinker.  This  is  a 
combination  of  orographic  and  isentropic  lifting. 

The  stratus  forecast  is  made  from  data  collected  at  1800C,  and 
the  predictors  give  the  time  following  1800C  that  ceilings  2000  feet 
or  lower  will  form  over  Tinker. 

The  Necessary  computations  are  based  on  the  following  data: 

1.  TIK  is  600  feet  (equivalent  to  2.5^F)  higher  than  Fort  Worth. 

2.  TIK  1800C  tes^erature 

1800C  surface  wind,  direction  (dd)  and  force  (ff). 

3.  FWH  0600C  Td(surface  dew-point) 

1800C  Td 

1800C  T  (surface  temperature) 

1800C  850MB  wind,  dd  and  ff. 

To  use  this  procedure  the  TIK  1800C  wind  direction  must  not  hare  a 
westerly  component  and  the  Fort  Worth  18000  850MB  wind  direction  must 
not  have  a  northerly  component.  Both  winds  are  resolved  into  their  N-S 
components. 

The  moisture  advection  rate  (MAR)  is: 

a.  (FWH  0600C  Td  -  FWH  1800C  Td)  -  degrees/hour 

12 

The  lifting  rate  (L.R.)  is: 

b.  (fwq  18QQ.Q,I..r..IJB;  ISQflP  T  t  -  degrees/hour 

150« 

*Note:  150  is  the  nautical  miles  distance  between  TIK  and  FWH.  V  is  the 
algebraic  sum  of  the  N-S  wind  components.  When  TIK's  1800C  wind  direction 
is  between  90  and  180  degrees,  it  is  disregarded  and  V  represents  only 
the  N-S  component  of  Fort  Vbrth’s  15000  85OMB  wind  direction. 

V 

Adding  formulae  a  and  b  (LR  +  MAR)  gives  the  decrees  per  hour  that 
the  1800c  FWH  condensation  level  lowers  as  the  air  mass  approaches  TIK. 


ATTACHMENT  "B" 
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The  condeDsatlon  level  (CL)  over  Tinker  at  1800C  may  be  aasumed  to 
equal 


c.  FWH  1800C  T-Td  +  (PWH  1800C  T  -  TIK  1800C  T)  -  2.5°? 

where  the  FtfH  T-TIK  T  =  ZERO  when  the  TIE  1800C  surface 
wind  has  a  southerly  con^nent. 

The  time  required  for  the  TIK  ceiling  to  lover  to  2000  ft  (9^F)*  ~ 

fonnula  ficaS _ 

LR  +  MAR 

*  90?  is  equivalent  to  a  lift  of  2000  feet  at  the  adiabatic  cooling  rate. 

The  above  technique  covers  synoptic  situations  which  include  those 
with  fronts  to  the  south  of  TIK  as  well  as  those  without  fronts.  In 
case  of  no  fronts  to  the  south,  the  above  formula  could  be  expressed  as 
follows: 


MAR  ^  TIK  06Q0C  Td  -  TIK  1800C  Td 
12 


LR  =  V*  2.5or 
150 

*  V  =  South  component  of  mean  wind  vector  between  the  TIK  I8OOC  surface  wind 
and  the  TIK  I8OOC  85OMB  wind. 

Time  elapse  from  1800C  -  TIK  18QQC  T-Td-6.0QF 

MAR  +  LR 

Where  6^  is  the  average  dewpoint  spread  associated  with  the  formation 
of  low  ceilings  over  Tinker. 
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STRATOS  WORK  SHEEH 


TIK  Data 

a.  1800C  T  _ 

b.  1800C  wind  . 


STOP  IPi 


FWHData 

c.  0600C  Td  _ 

d.  18000  Td  _ 

t.  18000  T  _ 

f •  18000  850  hfi  wind 


TIK  wind  haa  a  vesterljr  component  or  PWH  wind  haa  a  northerly  component. 


MAR  = 


-  0  = 


12 


T.II  ^  -  2.;1V«  s 

150 


•V  =  North  component  (b)  plua  aouth  component  (f) 

The  elapaed  time  from  18000  when  TIK  will  have  a  celling  of  at  leaat 
2000  feet  (celling  2000  It  or  lover)  equalat 

fa  -d)  -f  (e  -  a)  -  Q.QOF  , 

MAR  +  LR 


Verification:  ^ 

Time  stratus  first  observed:  j 

Height  of  Ceiling:  _ _ 
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FORECASTING  STRATUS  AND  FOG  AT 
TINKER  AF6,  OKLAHOMA 
(AN  OBJECTIVE  STUDY) 

MSGT  DONAID  R  HALL 


JANUARY  1962 


FORECAarilCI  STRiklUS  AN)  FOG  AT  TINKER  iFB,  0ELAH0M4 


Waathftp  Brant  Salaetadi  The  occurrence  of  stratus  with  bases  belov  2000  feet 
and/or  fog  restricting  visibilities  to  less  than  3  nileiB. 

StatiiaBt  of  the  Problaai  To  forecast  the  occurrence  and  duration  of  stratus 
ceilings  and  fog  at  Tinker  AFB,  Cklahoma  12  to  15  hours  in  advance  of  onset. 

Stratus  clouds  adversely  affect  "field  conditions"  at  Tinker  to  a 
greater  extent  than  does  aiyr  other  single  weather  phenomena.  Through  the 
period  1  December  through  31  Maroh|  climatological  records  indicate  that 
"field  conditions"  will  be  or  Belov  GCA  Minimums  over  15^  of  the  time 
as  a  result  of  stratus  and/or  fog.  While  these  two  phenomena  sometimes  occur 
togethaTi  stratus  alone  occurs  about  three  times  as  often  as  does  fog  alone. 

Although  parameters  favorable  for  the  formation  of  stratus  are  well 
knovUi  continuing  efforts  to  formulate  a  good  objective  method  for  forecast¬ 
ing  its  occTurrence  have  net  with  little  success  In  the  past.  This  pilot  study 

I  '  \ 

is  another  attempt  to  develop  such  a  method. 

Predictors!  Parameters  selected  as  probable  predictors  in  this  study  are: 

a.  Wind  direction  at  the  first  standard  level  above  the  surface  - 
or  about  2,000  feet  MSL. 

b.  Height  of  the  top  of  the  lowest  inversion  measured  in  the  standard 
atmosphere. 

Both  of  these  predic|tors  are  extracted  from  the  1800C  (OOOOZ)  CJklahoma  City 
sounding. 

Anslvai 8 !  After  examination  of  one  year's  data,  it  may  be  stated  that: 

a.  Use  of  the  low  level  inversion  against  the  first  standard  level 
wind  is  a  valid  method  of  forecasting  occurrence/non-occurrence  of  stratus 
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and  fog  at  Tinker  AFB  for  the  period  1  October  through  30  i^prlli  but  is  of 
little  value  during  the  period  1  Msy  through  30  September. 

b.  Hoe  of  onset  and  dissipation  (or  Improveniont)  remains  the  ui^ 
resolved  problem  in  stratus  and  fog  forecasting.  To  date,  this  study  has 
shed  little  light  in  the  solution  of  this  problem. 

Dpslope  or  Overrunning  appear  to  be  less  effective  in  the  formation  of 
stratus  than  radlatlonal  or  adveotive  cooling  in  the  layer  just  below  the 
lowest  Inversion  to  the  author.  Radiation  seems  to  be  the  most  Isqportant 
single  cause.  This  conlusion  is  sxqDported  by  the  mufch  higher  incidence  of 
stratus  during  the  winter  months  when  the  low  level  heat  budget  favors 
cooling. 

It  is  a  truism  that  stratus  at  Tinker  is  associated  with  low  level  wind 
directions  in  the  east  half  of  the  conqjass  (  a  great  majority  of  the  time), 
with  southeast  being  the  most  favorable  single  direction.  As  a  rule,  these 
winds  prevail  from  several  hours  to  several  days  prior  to  the  appearance  of 
stratus  at  this  statioru 

The  undeniable  cause^effect  relationship  of  wind  direction  to  occurrence 
of  stratus  in  this  area  makes  this  a  necessary  parameter  in  aiyr  stratus  study 
undertaken  here.  A  low  level  inversion,  like  an  easterly  wind,  is  necessary 
to  the  formation  of  stratus  also.  A  study  of  soundings  show  that  the  tempera¬ 
ture  curve  on  the  Scew-T  tends  to  Invert  at  some  level  below  10,000  feet 
hSfflEfi  low  level  winds  become  favorable  for  stratus  formation.  The  inversion 
usually  sharpens  elb  it  lowers  and  frequently  assuntes  the  typical  "stratus 
Inversion"  configuration.  The  fact  that  the  inversion  always  precedes  the 
stratus  makes  it  a  most  likely  predictor. 
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EgfllnattoBi  Due  to  the  scarelty  of  mkli  «v«ilable  to  the  author,  it  vaa 
decided  to  use  all  of  the  data  used  in  the  original  study  in  the  evaluation 
of  the  system.  A  more  representative  evaluation  will  be  performed  during  ths 
winter  season  1961/62. 


FORECAST 


OCCURRENCE 
OF  WEATHER 
EVENT 

NON-OCCURRENCE 
OF  WEATHER 

EVENT 

TOTAL 

OCCURRENCE 

33 

4 

37 

NON-OCCURRENCE 

4 

79 

83 

TOTAL 

37 

83 

120 

acill  Score:  '85 
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TINKER  AIR  FORCE  BASE  FOG  AND  STRATUS  STUDY 

forecast  checklist  no.  3 
For  tho  Fariod  1  Deoembei>31  March 

Data 

REQUIRED  DATA 

a.  OKC  2,000  ft  wind  direction .  — 

STOP  HERE  IF  THE  WIND  HAS  A  WESTERLY  COMPONENT  OF  GREATER  THAN 
30  DEGREES  WEST. 

b.  Haight  of  the  top  of  the  lowest  inversion  above  MSL,  .  . 

0.  Enter  Figure  1  with  the  above  parameters. 

VERinCATION 

a.  Stratus  (at  or  below  2,000  ft)  or  fog  formed:  N0__ 

b.  Time  of  onset  CST 

c.  Duration  of  phenomena r 
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FORECilSTIIG  CLEAR  DAI  SURFACE  WIIDS 


AT  TINKER  AIR  FORCE  BASE 

A  SEMI-OBJECTIVE  STUDY 


REVISED  JANUARY  1962 


FORECASTINQ  CLEAR  DAI  SURFACE  WINDS 
AT  TINKER  AIR  FORCE  3ASE 


Thft  Foraeaat  ftroblea:  Surface  winds  30  knots  or  greater  are  considered  an 
operational  hazard  and  local  aircraft  operations  (ground  axxl  fljring)  re¬ 
quire  that  they  be  forecast  and  warnings  dissaninated  to  specific  base 
activities.  For  planning  purposes  it  is  desirable  that  a  forecast  for  this 
phenomena  be  Issued  6  or  more  hours  in  advance,  and  operationally  it  is  re¬ 
quired  that  a  warning  be  disseminated  at  least  2  hours  in  advance  of  onset. 
Most  of  the  critical  wind  velocities  occur  in  the  period  from  three  hours 
after  sunrise  to  about  the  time  of  the  maTriimp  teiiq)erature. 

Predictors t  Parameters  selected  as  probable  predictors  in  this  study  are: 

a.  850  MB  wind  velocity  at  0000&>06CX)Z  versus  the  peak  surface 
gust  velocity. 

b.  850  MB  wind  velocity  at  1200C-1800Z  versus  the  peak  surface 
gust  velocity. 

c.  850  MB  wind  velocity  at  OOOOC-O6OOZ  versus  the  surface  wind 
velocity  at  1500C-2100Z. 

Analysis :  From  the  "Uniform  Summary  of  Surface  Observations"  for  this  station 
it  is  determined  that  the  months  of  March,  April,  May,  and  June  are  the 
months  reqiiirlng  the  greatest  concentration  in  regard  to  this  forecast  prob¬ 
lem.  It  has  been  established  from  a  perusal  of  surface  weather  observations 
for  this  station  that  the  surface  wind  normally  decreases  during  night  time 
and  Increases  during  the  daylight  hours.  Koppen  and  Espy  independently  ex¬ 
plained  the  controlling  mechanism  in  terms  of  diurnal  variations  of  the 
temperatiue  lapse  rate  in  the  lover  atmosphere.  Under  stable  conditions 
(such  as  exist  during  night  time  or  low  overcast  day  time  conditions)  the 
surface  wind  velocity  is  closely  related  to  the  surface  pressure  gradient 
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whereas  during  the  unstable  lapse  period  which  nomalljr  develops  on  a 
clear  day,  the  control  shifts  to  a  higher  level.  Surface  heatii^  pro¬ 
duces  turbulent  currents  which  serve  to  tie  the  lowest  layers  of  air 
to  the  winds  at  approximately  the  850MB  level. 

Ab  a  preliminary  step  in  the  original  study,  the  diurnal  variations 
at  the  surface  and  at  85OMB  were  studiedw  It  was  determined  from  this  study 
that  on  the  average  surface  winds  are  at  a  minimum  between  the  hours  of 
I830G  and  2030C.  It  was  further  deterained  that  the  aurfaoe  veloci¬ 

ty  usually  occurred  at  the  time  of  maximum  temperature.  During  the  summer 
season  conditions  are  more  complex  than  in  winter  with  secondary  wH-r^imnn 
emd  minimum  velocities  occurring  at  about  O9OOC  and  O5OOC  respectively. 

The  seasonal  characteristics  of  the  wind  at  85OMB  is  available  in  the 
"Low  Level  Jet  Stream"  study  for  this  station. 

Cfliralmtioii  of  CIbt  Ihv  Burfaae  liHjds  with  85<TMB  mraJat 

Several  sets  of  parameters  were  tested  in  the  original  study  to  ob¬ 
tain  correlations  of  850MB  winds  and  surface  winds  as  a  means  of  predict¬ 
ing  maximum  clear  day  velocity  and  peak  gust  velocity.  The  trials  were 
generally  unproductive,  but  are  included  as  attachment  to  this  study 
to  prevent  duplication  in  future  investigations. 

Since  efforts  failed  to  produce  a  "pure"  objective  method  using  morn¬ 
ing  data  to  predict  the  maximum  clear  day  wind  velocity  (except  in  special 
cases  listed  below),  it  was  decided  to  devise  a  quasi-objective  method 
using  infozmation  described  above.  The  scatter  diagrams  included  with 
this  study  are  self  explanatory.  They  show  that  maximum  clear  day  wiui 
velocities  can  be  fairly  accurately  predicted  provided  the  1200C  85OMB 
wind  velocity  is  accurately  forecast. 
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CLEAR  DAI  SURFACE  WIN)  FORECASTINS  FROCEDURE 


Ganarali  This  technique  can  be  used  to  prepare  the  Homing  tenninal  foreoaet* 
Thia  method  ie  not  valid  for  night  time}  cloudy  daya  (daya  with  middle  or 
low  oloodaf  broken  or  overoaat)}  frontal  paaaagea;  or  oaaea  when  the  aurfaoe 
vind  direction  la  expected  to  be  over  90  degreea  out  of  phaae  with  the  1200G 
85OMB  wind  direction, 

Thia  technique  la  valid  when  a  clear  day  la  forecaat,  l.e.  when  the 
aurface  heating  la  expected  to  be  normal,  Snail  departurea  from  the  normal 
of  three  or  four  degrees  are  uaually  to  be  expected  due  to  warm  or  cold  air 
advectlon.  Such  variations  do  not  effect  this  forecasting  method. 

Procedure! 

Step  1:  Forecast  the  sky  condition  for  the  day  and  if  the  diurnal  heating 
expected  is  near  normal,  proceed  to  Step  2, 

Step  2:  Forecast  the  1200C  85OMB  wind  velocity  (See  the  "Low  Level  Jet 
Stream"  study  for  diurnal  variations).  Using  the  O6OOZ  85OMB 
wind,  estimate  whether  It  will  Increase,  decrease,  or  remain 
constant.  If  no  significant  change  is  expected,  forecast  the 
1200c  (1800Z)  850MB  wind  ff  to  equal  1%  of  the  OOOOC  (O6OOZ) 
wind.  If  significant  differences  are  expected,  adjust  for  the 
diurnal  variation  and  then  increase  or  decrease  the  velocity  as 
appropriate. 

Step  3:  Using  the  forecasted  1200C  850MB  wind  FF  enter  the  table  and 
read  the  forecasted  surface  velocity  and  peak  gust. 

Step  4s  Correct  the  forecast  if  the  following  situation  exists.  Normally, 
the  clear  day  surface  wind  direction  differs  less  than  45  degs. 
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fro*  the  1200C  850MB  wind  direction.  The  table  is  ralld  for 
those  cases.  When  the  wind  direction  difference  is  over  45 
degrees,  the  forecast  velocities  tend  to  decrease  from  the  values 
shown  in  the  table.  When  the  phase  difference  is  expected  to  be 
over  90  degrees,  the  diurnal  wind  variation  will  be  at  a  ninlJBum. 


FORECAST  I200C 


FORECAST  CLEAR  DAI  SURFACE 


1  WJjJ.UUJ.ll  - 

5 

4 

+ 

4 

10 

9 

\ 

+ 

9 

15 

11 

+ 

U 

20 

U 

+ 

19 

25 

16 

+ 

22 

30 

18 

•f 

25 

35 

19 

+ 

26 

40 

21 

+ 

28 

45 

23 

+ 

29 

50 

24 

+ 

30 

55 

26 

+ 

32 

60 

27 

+ 

34 

65 

29 

+ 

38 

Mote:  There  appears  to  be  a  fair  correlation  between  the  low  level  Jet 
stream  velocities  and  the  peak  clear  day  surface  gustiness, 

Interim  measure  during  periods  following  the  formatioh  of  a^  low^ 
level  jet  aL  .  omo  level  below  850mbs,  determine  the  max  gust  Stm 
the  intersection  of  the  velocity  of  the  low  level  jet  in  graph  w., 
(along  the  solid  curve)  versus  the  peak  clear  day  surface  gust. 
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]""/\K  CLE/»R  DAY  SURFACE  GUST  SURFACE  rJIiD  ff  AT  1500C-2100Z 


TRIiU.  CORRELATIONS  OF  SURFACE  WINDS  WITH  850  MB  UIIDS 


The  foUovliig  trials  ware  perfomad  during  an  atteapt  to  attain 
an  objective  aethod  of  forecasting  gusty  surface  winds  under  set  cond¬ 
itions  by  correlation  with  the  850MB  wind  velocity  and  direction*  The 
trials  were  all  unproduotivsi  but  are  herein  stated  as  follows  to  pr^ 
vent  duplication  in  future  studies t 

a.  The  aean  velocity  of  the  0300C  85OMB  and  O63OC  surface 
velocioy  was  used  as  one  coordinate  versus  the  aean  direction  for  the 
sane  velocity*  The  observed  1530C  velocity  and  peak  gust  velocity  were 
plotted  with  the  idea  of  drawing  isopleths  of  velocity  and  peak  gust 
velocity. 

b*  The  above  procedure  was  tried  using  1500C  85OMB  and  1530C 
surface  winds,  but  the  result  was  negative  and  it  was  concluded  that 
wind  direction  has  no  Inportant  relation  to  wind  velocity  at  Tinker* 

c*  Stability  index  was  substituted  in  the  above  for  the  nean 
direction  variable*  The  stability  was  expressed  as  the  temperature 
difference  between  the  850MB  temperatiure  and  the  ambient  surface  tenq;^ 
erature*  The  results  were  negative  when  using  the  0300C  850MB  and 
surface  data,  and  when  the  15000  relationship  was  tried  it  was  noted 
that  the  clear  day  stability  was  about  constant  at  ZCfif  to  250F* 

d.  The  above  procedures  were  studied  by  separating  the  data 
according  to  backing  or  veering  relations  between  the  85ONB  and  surface 
direction*  It  was  concluded  that  such  a  separation  gains  nothing  since 
the  clear  day  direction  difference  between  the  surface  and  85OMB  is 
usually  less  than  45  degrees  and  the  tenqporary  variations  in  wind 
direction  is  too  great  to  accurately  sort  backing  from  veering  data* 


ATTACHMENT  2 
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LOCAL  FORECAST  STUDIES 


SPECIAL  SYNOPTIC  STUDIES 


TINKER  AIR  FORCE  BASE,  OKLAHOMA 


1. 


C.\22  STUDIES  0? 

SELECT  ID  SIIWrTIC  C0;IDiTICN3 


Air  Mass  Frontal  Systems 

A  not  uncorjtisn  situation  is  the  existence  o£  3  oir  mass  frontal  systeas 
at  Tinker  AF  Base  (fig.  4^-1).  A  cell  of  cold  polar  air  coves  south\;ard  to 
the  east  of  the  Rockies,  varm  coist  tropical  gulf  air  flovs  inland,  and 
caritico  polar  air  vhich  has  been  dried  out  over  the  E^ountains  coves  east¬ 
ward  free  the  Mexico  and  New  Mexico  area. 


In  the  gulf  air  there  is  a  strong  south— southeast  flow  of  ware  coist 
air,  low  stratus,  fog,  and  often  light  rain  or  drizzle.  The  sounaing  for 
Cklaho-.a  City  at  16002  3  March  1944  is  in  the  cT  sector.  Passage  into  the 
dry  naritico  polar  air  brings  gusty  southwest  winds,  blowing  dust,  clearing 
skies,  and  a  sharp  dew  point  drop,  although  tenpsratures  recain  high.  A 
sounding  in  this  air  at  Oklahoaa  City  was  not  available,  but  the  3  March 
O4OOZ  sounding  at  Albuquerque  is  in  this  air  cass.  The  cP  air  cass  brings 
low  temperatures  and  north— northwest  winds;  instability  stratocuculus  and, 
rain  or  snow  showers.  The  16002  3  March  1944  soundings  for  Albuquerque 
show  the  contrast  of  the  2  cold  air  Eiasses.  The  Denver  sounding  of  16002 
3  March  also  shows  the  low  teeperatures  and  near  saturated  conditions  in 
the  continental  polar  air.  The  cF  air  rapidly  overtakes  the  cr  front 
and  the  northern  tip  of  the  wedge  of  dry  air  seldcn  gets  farther  east 
than  Cklahoca. 
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TABULATION  1 


HOURLY  SEQUENCE  REPORTS  FOR  3  MARCH  1944,  TINKER  AFB,  OKLAHOMA 


TIME  SKY  VSBY 

CST  COND  &  WX 


0050 

50tri 

0150 

15^3 

0250 

156J 

0550 

26fc9 

5H 

0450 

lie 

0550 

loe 

0630 

100 

0645 

80 

5GF- 

0710 

49 

3F- 

0750 

49 

3F- 

0350 

50 

5F- 

0950 

59 

5F- 

1050 

50 

2F- 

1150 

4F- 

1  25c 

59 

7 

;  240 

8(0150 

1550 

2O0/-0 

1  450 

200/u) 

1550 

200/0 

1  630 

250 

63D- 

1750 

0 

53D- 

■!B50 

0 

7 

1  950 

0 

7 

2050 

/^ 

6BD- 

2150 

/a) 

7 

2250 

/0 

TEMP 
DV;  FT 

56/53 
56/53 
56/52 
56/53 
56/53 
56/ 53 
56/54 
57/54 
58/56 
53/57 
61/53 
61/53 
61/58 
67/58 
71/50 
72/44 

72/44 

72/45 

69/55 

67/50 

55/40 

48/59 

48/54 


WIND  ADDITIVE 


DIR 

VEL 

DATA 

TN 

35 

804 

1550 

TN 

33 

29 

N 

30 

705 

0 

0 

tN 

25 

23 

TN 

22 

709 

1500 

TN 

22 

22 

N 

24 

25 

TN 

28 

602 

1500 

30 

TN 

29 

TN 

28 

30 

TN 

30 

TN 

25 

25 

715 

1202 

35+ 

20+ 

->/• 

15 

505 

6 

25 

25 

224 

1004 

24+ 

TABULATION  2 


HOURLY  SEQUENCE  REPORTS  FOR  4  MARCH  1944,  TINKER  AFB,  OKLAHOMA 


TIME 

CST 

SKY 

COND 

VSEY 
a  WX 

TEMP 

DW  PT 

WIND 

niR 

VEL 

ADDITIVE 

DATA 

0050  ' 

6^ 

5*9729 

20  + 

114  1100 

01.50 

0 

57/29 

i'y 

22+ 

0250 

0 

55/28 

25+ 

0550 

0 

56/29 

25+ 

105 

0450 

15Q> 

55/28 

I'ii 

20  + 

0550 

170) 

56/29 

4 

25 

0650 

170 

56/50 

4^ 

20 

220  1500 

0750 

200 

55/28 

'ij 

20 

0350 

200 

55/28 

20 

0950 

20© 

55/29 

4 

20 

514  1500 

1050 

22© 

58/28 

4^. 

17 

1150 

220/0 

42/50 

4^ 

12 

1250 

/0 

44/50 

4 

12 

005  1504 

1550 

/-0 

49/28 

4'5- 

12 

1450 

/-'© 

49/27 

4'ii 

15 

1550 

/-0 

50/27 

4/ 

8 

708  1006 

TABULATION  3 
RADIOSONDE  REPORTS 


pp 

cressrare 

- TT  (<^6) 

teoDerature 

STB) 

rel«  hum. 

V 

mix.  ratio 

ALBUQUERQDEt 

Q400Z  3  Maroh  1944 

827 

10 

29 

2.7 

778 

9 

30 

3.1 

715 

5 

30 

2.7 

693 

2 

30 

2.4 

600 

-10 

50 

1.6 

500 

-20 

40 

.7 

465 

-24 

400 

-34 

ALBUQUERQUE s 

I60OZ  3  March  1944 

830 

'  ii> 

87 

4.3 

810 

0 

60 

3.2 

774 

-2 

80 

3.3 

740 

.•■-4 

80 

3.1 

690 

-7 

100 

3.2 

658 

-  -9 

100 

2.8 

631 

-12 

100 

2.4 

595 

-17 

90 

1.7 

524 

-20 

90 

1.4 

502 

^1 

70 

1.1 

462 

-26 

80 

.8 

435 

-30 

80 

.7 

400 

-35 

60 

.3 

DENVER:  I6OOZ  3  March  1944 

830 

-1 

100 

4.3 

817 

-3 

100 

3%  7 

772 

.  -6 

100 

3.2 

690 

-8 

100 

2.9 

670 

-8 

100 

3.0 

600 

-14 

100 

2.1 

527 

-20 

100 

1.4 

460 

-29 

100 

.8 

400 

-37 

100 

#4 

o 
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TiBniJTI0N3  (contd) 


PP  TT  (ocj  rTCO  W 


OKLAHOMA  CITI: 

I6OOZ  3  Msrch  1944 

962 

U 

95 

9.7 

945 

14 

100 

10.3 

915 

14 

100 

11.0 

855 

12 

90 

9.5 

840 

13 

80 

9.8 

852 

14 

80 

9.7 

775 

11 

30 

4.0 

712 

5 

50 

4.5 

697 

4 

50 

4.1 

610 

-3 

20 

1.2 

595 

505 

-12 

475 

-17 

400 

-27 

OKLAHCm  CITI: 

I6OOZ  4  March  1944 

975 

4 

68 

3.4 

815 

-3 

75 

2.5 

745 

4 

45 

2.9 

710 

8 

35 

2.6 

650 

6 

600 

.2 

500 

-9 

507 

-17 

472 

-22 

400 

-31 
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2.  Gulf  Stratus 


On  rather  infrequent  occasions,  the  gulf  stratus  of  the  coastal  area 
extends  as  far  north  as  Tinker  (tabulation  3)*  I'li®  night  of  27  October 
1S>61  is  an  example  of  such  an  occurrence.  The  strong  southeasterly  flow 
brought  in  cooler  moist  air  in  the  levels  just  above  the  surface.  The  re¬ 
sultant  stratus  deck  forms  in  Texas  and  gradually  extends  northward  with 
ceilings  between  SOO  and  1600  feet;  the  top  of  the  stratus  layer  seldom  ex- 
coeds  4,000  feet  MSL.  On  this  day  the  confluence  in  this  area  (see  figs 
4- 3a  and  4-3b)  at  850  mbs  has  caused  the  stratus  to  be  more  persistent 
than  is  usually  indicated. 


TABULATION  3 


JiOUTcLY  SIQUGiWB  RdPORTS  FOR  SELECTED  STATIONS,  27  OCTOBER  1961 


0000C-0600Z 

DAR  015  56/57TM0 
BAD  015  44/5?  CALM 
P^'X  015  51/43’^'^ 

ATiM  015  48/57«-<^5 
SPS  015  5?/54T10 
ICT  /-015  5P/5i^14 
CKC  015  50/341^10^18 
TI.K  /u)12  49/53 TNI  2 
PNC  /-015  53/27TN10 


O1C0-07002 

DAL  015  35/57 TN 10 
DAD  015  42/35  CALM 
PNX  015  50/35'^S 
ADM  015  48/3 8N5 
SPS  015  5T/34T9 
ICT  015  51/3^713 
OKC  015  43/34T15 
TIK  /015  50/33T'^15 
PNC  015  52/26TN15 


0200C-0800Z 

DAL  015  54/38TN11 
BAD  Ol  5  45/55’^2 
PNX  015  49/35TN6 
ADM  015  47/58N2 
SPS  1SO10  51/36TN8 
ICT  015  51/31716 

oxc  015  45/34N12 

TIK  /015  49/33 TN9 
PNC  MSG 


0300C-0900Z 

DAL  50015  54/38 
DAD  015  41/54N5 
PNX  015  48/34N7 
ADM  50-015  47/57<-^3 
SPS  26015  52/3971  2 
ICT  015  50/51  7'''‘13-"22 
OKC  015  46/557N13 
TIK  015  50/357N16 
PNC  015  50/27N12 
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TABULATION  3-CONT‘D 


0400C-1000Z 

DAL  53/39T10 

BAD  013  45/ 3 

PNX  57-015  49/55’^6  . 

ADM  59®15  51/57'^8 
SPS  25015  52/40T^10 
ICT  /-Ol5  49/52TN12+18 
CKC  24015  50/56T^10+18 
TIK  4C015  51/551‘^n 
PNC  015  50/28T15 


0600C-1200Z 

DAL  500)90015  51/41 TN7 
BAD  015  41/544-5 
PNX  57015  51/56T7 
ADM  15®15  54/58<-^4 
SPS  160/015  52/41 T8 
ICT  270/<i])l5  49/55 T1  7 •*■24 
OKC  18015  52/58TN12-^20 
TIK  24015  52/57 T^1 4 
PNC  50015  50/50M0-^19 


05000-11002 

DAL  30015  53/40T7 
BAD  015  42/34  CALM 
PNX  57015  50/56^6 
ADM  15015  5i/58*-^4 
SPS  015  52/42T^l0 
ICT  /-015  49/32T13 
OKC  17015  52/37TN15+20 
TIX  50015  52/36T12 
PNC  015  49/29T16 


0700C-1500Z 

DAL  29015  55/42  T7 

BAD  /-015  40/55  CALM 

PNX  57015  52/36T^8 

ADM  32015  54/38^5 

SPS  15015  52/42T/*5 

ICT  20©15  51/55721 

CKC  15©23015  55/597^10•*■19 

TIK  20015  52/38TN15 

PNC  25015  51/52^15 


0800C-1400Z 

DAL  50015  55/42711 
BAD  /-015  46/57«-^4 
?!!X  22-©420l5  55/577'^10 
.'.DM  25015  55/5 5^'"''' 4 
SPS  15015  55/45TN11 
:CT  500/015  52/53718^25 
OKC  12015  54/41  TNI  4-^25 
TIK  14015  55/40714 
P.:C  200/015  52/55712+20 


1000C-1600Z 

DAL  50015  61/42712 
BAD  015  61/52TN10 
PNX  270/015  60/37715 
ADM  25^120015  61/59TN10 
SPS  17©/015  58/48720+27 
ICT  25070015  55/41722+52 
OKC  15©45015  57/45 7'M  5  +  25 
TIK  16S7R—  55/42714+20 
PNC  25©/015  56/597N12+20 


1200C-1300Z 

50015  67/45715 
"  .  D  /-4)15  68/54N7 
:  'X  50u)/ei5  66/44T15 
/.:r.  250lOCKt)/ei5  64/44TN14 
Si'S  1S©1 000/010  65/50718 


1 200C-C0NT*D 

ICT  580800/015  59/47725+40 
OKC  5OO11G0/015  61/47TM8  +  28 
TIK  4O0>1  000/01 5  53/45719  +  27 
PNC  400100015  61/45  7N13+28 


-  31 


; 
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3.  Bad  Weather  Situation  in  Vinter 

Ota  2  February  1959  a  oP  cold  front  had  pasaed  through  dclahot  and 
lay  Juat  off  the  Gulf  ooaat  of  Texaa.  The  oold  high  vaa  centered  orer 
northern  niinoia  at  the  aurfaoe  and  Tinker  vaa  in  a  general  upalopt 

throughout  the  day.  Aloft  a  oloaed  low  vaa  oenterad  orer  the 
aouthem  Califomia-Ariaona  border  at  500  taba.  The  turning  of  the  vinda 
in  the  lover  layera  to  the  aouthi  plua  the  addition  of  loiature  froa  the 
OTerrunning  flov  aloft  reaulted  in  inoreaalx^  lover  oeiUnga  and  vlai- 
blUtlea.  The  vam  preolpitatlon  froa  tlM  taT  air  falling  into  the  ahallov 
vedge  of  freeaing  air  near  the  aurfaoe  produoea  an  extreaely  haaardoua 
f reeling  preolpitatlon,  vith  lov  atratua  and  fog,  and  in  thla  oaae  vaa 
briefly  aoooiQ>anied  by  orerrunning  thunderatozma.  Thla  atratua  and  fog 
la  yery  peralateut  alnoe  the  alovly  vaming  air  reaainB  aaturated  in 
the  lover  layera.  Only  the  paaaage  of  the  upper  trough  brought  relief 
froa  thla  altuation.  The  aeooqpanylng  flgurea  vhloh  foUov  ahov  the 
aynoptlo  aid  Tq>per  oonditiona  during  thla  bad  veather  period. 
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HOURLY  SEQUENCE  REPORTS  FOR  TINKER  AF  BASE 


TiNE  CEILING 

CST  &  SKY  VSBY  WX  TEMP/PEN  PT.  WIND  REMARKS 


2  FEBRUARY  1959 


GOOOC 

Ml  5© 

15 

20/15 

N12 

OlOOC 

E7O0 

15 

20/15 

NNEl  2 

0200C 

P4X 

1 

S- 

19/15 

NNE15 

0500c 

P5X 

1 

S- 

16/J5 

NNEl  4 

PIASOR 

0400C 

E8© 

8 

s— 

16/15 

NNEl  5 

O5OOC 

P4X 

2 

s- 

16/15 

NNEl  5 

0600C 

M4O0 

10 

16/15 

NNEl  0 

90401 

0700C 

M4O0 

10 

s— 

16/15 

NNE9 

0800C 

H550 

9 

16/15 

NNE7 

0900C 

M52© 

12 

17/12 

N8 

lOOOC 

My.-iS 

12 

17/14 

NNE9 

1  lOOC 

6^i)l-1549 

0 

ZL— 

1 8/1  6 

N9 

1 200  c 

M8054© 

8 

2L— 

20/17 

N8 

PIASOR 

1 500c 

M9i‘ 

10 

19/17 

N8 

PRESFR 

1  4C0C 

1 10M17® 

12 

21/19 

NNE7 

1  500c 

M2ie 

12 

22/19 

N6 

PIASOR 

1  6G0C 

Ml  7© 

12 

22/18 

N4 

1700C 

Ml  50 

12 

25/18 

N4 

ISOOC 

M90 

7 

25/19 

N5 

PIASOR 

1  900C 

M2a 

2 

ZL— F 

21/19 

WNW4 

CIG  RGD 

2000c 

M20 

2 

ZL— F 

21/19 

CALM 

2100C 

W2X 

11/2ZL— F 

21/19 

CALM 

PIASOR 

2200c 

W2X 

1 

ZL— F 

24/22 

CALM 

2500c 

W2X 

1 

ZL— F 

25/21 

CALM 
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Time  ceiling 


C$I _ 

&  SI(Y 

ooooc 

U2X 

o:ooc 

W2X 

0200C 

W2X 

0300C 

W2X 

0400C 

3a)E3oe 

0300C 

0600C 

M4S 

0700C 

M40 

C800C 

-xim 

0500C 

“X2e 

(OOOC 

M3'S 

nooc 

M3® 

12G0C 

Ml  2© 

1 3  oca 

13® 

1  400  C 

1300 

1 300c 

/® 

1600C 

13Ca3'  © 

nooc 

1  40u)/  “© 

I800C 

/..© 

■  80  6  C 

/® 

200GC 

CLEAR 

210GC 

CLEAR 

2200C 

CLEAR 

2300  c 

CLEAR 

OOOOC 

CLEAR 

— V-SBY  NX 

3  FEBRUARY  1939 

1  2L— F 

7/8  ZL— F 
1  •  ZL— F 
21/2ZL— F 
4  T  AP 


4  T  ZL- 

7 

10 

^  F 
13/4F 
6  F 
6  F 
10 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 


temp/bew  pt.  wind  remarks 


23/22 

23/22 

23/22 

23/22 

23/22 


23/24 
26/23 
26/23 
23/24 
23/24 
26/23 
26/23 
31/28 
33/28 
53/28 
37/24 
38/24 
37/26 
37/23 
33/23 
33/ 23 
33/23 
31/24 
28/22 
20/22 


CALM  CIASOR 

SW4 

SW6 

SSW6  CIASOR 
SIO  T  OVHD 
iiOVG  END 
APB  44 
HLSTO  1/8 
SIO  PRESFR 
SSWIO  CIASOR 
SW8 

SWl 1  FI 
WSW12  F4 
USUI  3 
USWIO 
WIO 
WNWl  2 
NW 14+20 
N15+22 

N13  CU  ALQUADS 

N12+19 

NIO 

NNU7 

N3 

CALM 

CALM 

CALM 

CALM 


5'X..B  Gh-rt  for  (06000)  3  -'ebruary  19?S. 


'.»/c  aA 


•7-0753 


39 
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4*  A  S^ing  Ifauidirstoni  Situation 

The  period  froa  3-5  Ihyr  I960  is  an  excellent  example  of  the  quasi- 
stationarjr  mB-oCT  Aront  to  the  vest  of  Tinker  and  the  resultant  veather 
associated  with  this  igmoptic  pattern*  Heavy  thunderstorms  occurred  on 
all  three  dayst  on  the  first  tvo  d^s  triggered  by  squall  lines,  and 
finally  along  vith  the  frontal  passage  on  5  Hey.  The  near  saturation  of 
the  air  in  the  lower  levels  is  evidenced  by  the  presence  of  Qulf  stratus 
on  4^5  Hey  and  also  reflected  on  the  accompanying  charts*  This  stem  qrstam 
is  summarised  very  well  in  the  "Honthly  Weather  Rsvlev*  for  Hey  19^t 

"Hioh  of  the  cool  veather  (over  the  western  U*S*)  was  the  result  of 
a  single  stozm  system  which  developed  in  the  Southwest  about  Hey  4*  This 
storm  brought  heavy  rains,  hail,  and  high  winds  to  mamy  sections,  tonu^ 
does  in  Oklahoma  and  Arkansas,  and  heavy  snowfall  in  Wisconsin,  t^per 
HLohigan,  and  the  eastern  slopes  of  the  Colorado  Rookies*  Dubuque,  Iowa 
reported  4*36  inches  of  rain  in  a  24-hour  period  on  the  5th  and  6th* 

Staowfall  amounts  of  3  to  5  inches  were  common  in  much  of  Wisconsin  and 
Upper  HLohigan*  At  Oklahoma  City,  Qkla*,  a  wind  speed  of  72  mph  exceed¬ 
ed  the  previous  record  for  any 


Following  is  a  sunmary  of  events  recorded  in  this  area  of  the  in¬ 
tensity  of  the  storms  in  this  area  during  the  period  3-5  Msy  i960: 


3  Hv 
3  Hey 


4  Hay 

4  May 


2000c  Golf  ball  size  hail  reported  in  the 
southern  pai^  of  Oklahoma  City* 

2205c  Funnel  cloud  reported  6  miles  nprth 
of  Norman-did  not  touch  the  ground* 

Very  large  hail  reported  with  thundeiv 
storms  in  the  vicinity* 

1935c  Winds  estimated  at  80  MFH  in  the  western 

portion  of  Oklahoma  City  injured  one  woman, 
extensive  wind  damage* 

1955c  Tornado  or  tornadoes  struck  Bethany. 

and  Tulakes  Airport  (now  Wiley  Bost)*  In 
Bethany  12  homes  were  destroyed  and  25  were 
extensively  damaged,  5  persons  were  injmped* 
At  the  airport  considerable  damage  was  r^ 
ported. 
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TABULATION 

HOURLY  SEQUENCE  REPORTS  FOR  5  MAY  1960,  TINKER  AFB,  OKLAHOMA 


TIME 

SKY 

CONDITION 

VSBY  WX 

TEMP 

B? 

WIND 

REMARKS 

0100 

0 

1^ 

57/45 

TIO 

0  200 

0 

15 

56/45 

79 

0300 

0 

15 

55/45 

T8 

0400 

0 

15 

54/45 

T9 

0300 

0 

15 

55/44 

T7 

0600 

0 

15 

51/44 

T8 

0700 

0 

15 

55/45 

no 

0800 

0 

15 

60/47 

Tno 

0900 

/O 

15 

65/52 

T^15 

1  000 

55y>/^ 

15 

67/55 

T/'15+17 

1100 

55’R> 

15 

69/54 

Tm 

1  200 

55®/o 

15 

72/55 

T15+13 

1500 

5;w© 

15 

72/55 

715 

I  400 

550/0) 

15 

74/52 

714+20 

1  500 

/O) 

15 

75/55 

71  4+18 

1  SOO 

0 

15 

77/52 

7^^  4+1  9 

7  700 

/O) 

15 

75/50 

71  4+1  9 

1  900 

1 OO0/-0 

15 

75/51 

715+20 

i  900 

1  200/0 

15 

71/52 

715 

2000 

1 200/0 

15 

70/52 

71  2 

FQT  DSNT  LTNG  PRESRR 

2100 

5ca>300 

1 5 

69/55 

715 

2113 

50030© 

15  TRW— 

711 

TW  MOVG  NEWD  FOT  LTGICCC 

2200 

5Q03O9 

1 2  TRU- 

68/54 

713 

T  OVKD  MOVG  NEWD  FQT 
LTGICCCCG 

2245 

200 

5  T+RW+ 

/•lO 

T  OVKD  MOVG  NEWD  FQT 
LTGICCCCG 

2500 

P7X 

2  1/2  TRW+ 

62/59 

78 

T  OVHD  MOVG  NEWD  FQT 
LTGICCCCG 

2550 

loe 

7  TRW-A 

>^10 

T  OVKD  MOVG  NEWD  FQT 
LTGICCCCG  HLSTO  l/8 

2400 

10050© 

S  TRW- 

61/55 

‘^'9 

T  NE  MOVG  NEWD  FQT 
LTGICCCCG 

r/  -  42 


Figure  4^11.  Surface  ^^optic  Chart  for  1200C  3  May  1960» 
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TABULilTION 


RiU)IOSOND£  REPORT 


RH  «1 _ 

1000 

59 

963 

23.5 

48 

392 

853 

13.1 

67 

1420 

850 

13.9 

47 

1461 

845 

15.1 

21 

1500 

700 

4.3 

32 

3073 

500 

-15.8 

17 

5705 

-23.0 

18 

6870 

400 

-27.0 

16 

7347 

300 

-43.8 

9353 

296 

-U.4 

9U0 

250 

-52.7 

10555 

202 

-61.6 

11900 

200 

-61.3 

11965 

150 

-58.5 

• 

13774 

100 

-57.1 

16309 

50 

-56.5 

20679 

25 

-50.4 

25154 

Tabulation  4-  I3.  Radiosonde  for  Oklahoma  City,  1800C  (OOOOZ) 3  May  I960, 
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TABULATION 

HOURLY  SEQUENCE  REPORTS  FOR  4  NAY  1960,  TINKER  AFB,  OKLAHONA 


CONDITION 

VSBY 

wx 

0100 

10CD30© 

10 

TRW- 

0200 

3O®/<0) 

15 

0300 

270 

15 

0400 

1  2D270 

15 

0500 

1  2027® 

15 

0600 

1  2CD27'it>/© 

10 

0610 

1 2027© 

5  ■ 

p 

0617 

-X210 

2 

L— F 

070C 

8Q50© 

4 

F 

0800 

1 2 -©30© 

10 

0900 

21©/© 

10 

•|  000 

16-©21© 

10 

noo 

12© 

9 

L— 
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Flguro  4^14* 


Surface  Synoptic  Chart  for  1200C  4  May  I960. 
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‘iei.p-Jev  point  spreud  less  than  ^^0 
i*jiui:^de\’  point  spread  less  than  4^0 


TABULATION 


RADIOSOIDE  REPORT 


PRESSIBE  (MB) 


HH  «) 


anoP  (Ml 


1000 

a 

960 

21.2 

81 

392 

850 

U.0 

83 

1436 

713 

3.9 

90 

2900 

700 

1.4 

81 

3043 

692 

0.0 

78 

3140 

681 

-0.6 

44 

3260 

670 

+3.4 

37 

3400 

500 

-17.2 

67 

5860 

484 

-19.5 

71 

5900 

400 

-26.6 

72 

7320 

300 

-a.o 

9339 

250 

-50.2 

10557 

200 

-60.7 

U977 

172 

-54.1 

12930 

150 

-55.8 

13798 

100 

-60.0 

16346 

77 

.  -60.9 

17974 

Tabulation  4a.l7.  Radiosonde  for  Cklahona  City,  18000  (OOOOZ)  4  Muy  I960. 
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TABULATION 


HOUl-tLY  SSaUENCE  REPORTS  FOR  5  NAY  1960,  TINKER  AFB,  OKLAHOMA 
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Jlgure  4^18.  ftirface  %noptic  Chart  for  1200C  5  May  I960. 
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'ier»n~d«v  point  spread  less  than  2^C, 


TABULilTION 


RADIOSOIDE  REPORT 


V  ^ ;  1 V  ^  W  i  < ; 

HETBHT 

1000 

9 

955 

19.4 

91 

392 

928 

16.5 

89 

630 

850 

15.3 

94 

1386 

844 

15.1 

95 

1460 

700 

5.9 

100 

3009 

to 

-1.6 

95 

4500 

557 

-1.3 

91 

4870 

500 

-6.9 

87 

5708 

400 

-19.5 

67 

7a6 

272 

-42.4 

10151 

Tabulation  4^21,  Radiosonde  for  Oklahoma  City,  1800C  (OOOOZ)  5  Ifay  i960 
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Strong  Gusty  Surface  V.-inds 

The  ;;:ap  of  17  June  1944  (fig  4-22)  shovs  a  rrcod  exasipls  of  the  strong 
r.ip;-;r-jr:idient  surface  vinds  that  occur  at  Tinlcer  A?  Base*  Comparative  values 
tlu'OU£:h  this  area  emphasise  the  super-gradient  ^^Inds  at  Tinl^er,  especially 
in  viev  of  those  at  Fort  Smith,  iurdmore,  Enid,  and  Ac.arillo.  Although  the  winds 
aloft  at  Tulsa  show  comparative  values,  the  surface  v/ind  velocities  are  much 
lessc  The  slight  diurnal  shift  from  south-southeast  to  scuth-southvest  is  also 
aprarent  from  l'S-l£  June  1S44«  The  Oklahoma  Cit^'  RACBS  (fig  4-2p)  show  the 
characteristic  dry  layer  aloft  which  liriits  cloud  development  and  the  diurnal 
change  in  the  lower  layers  from  stability  to  instability.  The  strongest  wdnds 
normally  occur  each  day  at  the  approximate  tip^e  that  the  low  level  inversion 
is  v.dped  cut  (0930-1130LST). 
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/ig.  4-22.  Surface  Synoptic  Chart  for  1630Z  17  June  1944. 
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6.  A  iiT^ical  3vi£jr.er  Day  at  Tinker  ^ir  Force  Ease,  Oklahorui 


The  tenth  day  of  August  1961  rapresants  a  usual  swui'.er  day  ivlth  a 
diurnal  teiupsraturo  range  of  approxia-ately  20°F;  the  diurnal  wind  siiift 
south  or  south-Eouthoast  into  the  south— southwest  with  increased  vel¬ 
ocity  and  gustiness  during  the  period  of  insclational  heating.  This  day 
h:;S  a  diurnal  cloxid  pattern  of  scattered  cur.ulus}  the  RACB  chows  rcla-* 
tivsl;/  high  noisture  content  to  6,000  feet  then  a  sharp  drop  to  drier 
'•iir  above;  the  wincis-aloft  pattern  indicates  south  to  southwesterly  winds 
up  wO  10,000  feet— strongest  in  the  gradient  layer  but  dropping  rathei* 
sharply  above  10,000  feet.  There. is  light  turbulence  in  the  afternoon. 


T/iBU'LATIOi; 


Hi  JRLY  SLruEh'CO  rtArCRTS  FOR  1C  AUGUST  1961,  TINXdR  AiJ'B,  0KL;JiCl-.A 
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15 
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TN 

14 
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15 
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14 
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15 

79/66 

TN 

14 
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IV  -  59 

■) 


TlBULiinOH 


FIBiLS  FGR  OKLiHOMA  GHt,  10  AICUST  1961 

J 

HEIGHT  06000  12000  1800C  U/OOOOG 

mr  DP  TT  HD  J _ fifi _ n _ 112 _ JDL 
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10 

IV  -  60 


-  61 


7,  Tornado  Coqwsito  Charta 

Co^)o■itt  oharta  for  the  aurfaoe,  850  nbf  700  nb,  and  500  nb  larela 
for  CMahona  and  the  Texaa  Banhandle  hare  bean  prepaM  t<xr  tornado  oooax^ 
renoea  in  thla  area  (8).  Caaea  aeleot^  for  inoluaion  in*  theae  oo^)oaite 
oharta  were  noatljr  baa^  on  the  ooonrrenee  of  three  or  nore  tomadoea 
within  the  outlined  area  during  a  period  of  12-houra.  In  all,  66  indivi¬ 
dual  caaea  were  uaed  in  the  preparation  of  theae  oharta  with  a. total  of 
449  tornadoes  reported* 

These  charts  will  provide  a  means  for  identifying  largex^soale  features 
which  are  connon  to  these  aituations.  Uso,  composite  oharta  olearl/  depict 
anomalies  or  departures  from  the  "nozm”.  These  charts  will  not  fit  every 
"severe  weather"  situation  in  this  area,  but  will  provide  a  basic  tool  in 
forecasting  this  type  of  weather*  Several  rules  of  thumb  used  by  forecast¬ 
ers  in  this  area  are  also  validated  by  these  chartm,  they  will  be  listed  below* 

The  Interest  in  preparing  the  charta  was  in  family  type  outbreaks  rather 
than  isolated  occurrences,  so  that  tornado  situations  were  selected  on  the 
basis  of  the  occurrence  of  several  tornadoes*  A  tornado  situation  was 
originally  defined  as  one  in  which  3  or  more  tornadoes  oocwred  within 
a  specific  area  and  at  least  two  of  these  were  separated  by  a  distance  of 
100  miles  or  more*  The  tornado  situations  used  were  generally  within  the 
limits  outlined  above,  but  with  some  exceptions,  including  oases  with  two 
tornadoes  within  the  area  plus  other  severe  local  storms  (Ivge  hall,  damag¬ 
ing  windstorms,  etc*)*  Tornado  situations  were  selected  for  study  from  oc¬ 
currences  during  the  tornado  seasons  of  1945  through  1953*  The  seleotioa 
of  times  and  dates  for  the  data  was  made  such  that  the'uppex^air  data  used 
were  either  from  the  0300GMr  or  1500GMr  observations,  whichever  time  ism#- 
diately  preceded  the  time  of  the  first  reported  tornado  in  this  area*  These 
composites  thus  present  a  mean  picture  0  to  12  hours  before  the  oiftjbz'eak 
of  tornadoes, 

dUlACZ  ' 


GENERAL 

1*  A  veering  of  wind  with  height  occurs  over  the  area. . 

% 

2*  The  geostrophlc  wind,  as  measured  by  the  contotir  spacing,  increases 
with  height* 

3*  The  Shovalter  stability  index  has  a  mean  value  of  zero* 

SURFACE  CHARTS 

1*  The  mean  dew  point  for  this  area  is  60®F. 

2*  A  moisture  ridge  Is  observed  In  all  cases  over  Oklahoma  and  the  axis 
is  near  the  occurrences  of  severe  storms* 

3*  Gradient  winds  are  from  a  southerly  direction  In  all  cases  with  the 
average  speed  near  27  knots;  the  gradient  is  strong  to  the  east  of  the 
occurrences  and  normally  drops  off  rapidly  to  the  west* 
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4-2L.  Cc^.poEite  t.ans  fi'ot;  66  tornado  situations  (449  tornadoes) 
coiirred  in  the  Oklehcir.a  area  i'roni  March  through  June  1S45  ohrough 


S7-0753 
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,  .  Ccrncsite  cup.-:  iro;*  66  tcrnado  situations  (449  tornadoes) 

/_■*.  .:  s'.:vrri-d  ia  the  Clilahor.a  area  Tro^r.  l.arch  throUi^h  June  1945  through 

"  f  L. 


LOCAL  FORECAST  STUDIES 


EMPIRICAL  RULES 


TINKER  AIR  FORCE  BASE,  OKLAHOMA 


ROUES  OF  THOMB  (for  fortoastlag  at  Tinker  ilFB,  Ckiahou) 

!•  The  foUoving  is  a  resume  of  "rules  of  thuBb*  passed  down 
from  preriouslF  assigned  foreoasters  (sod  a  few  eurrentljr  assigned) 
for  foreoastiag  the  weather  at  Tinker  iFB.  No  system  of  verlfioation 
has  been  applied  to  these  rules  but  they  hara  Koeen  obsenred  to  be 
generally  valid  t 

a*  Air  mass  oonveotive  thunderstonu  will  not  form  in  the 
Tinker  area  unless  all  winds  from  the  surface  t2*o  10,000  feet  are  less 
than  15  knots,  10  to  20  thousand  feet  are  leaa  than  25  knots,  euod  above 
20,000  fee^  less  than  50  knots. 

b.  The  gustiness  of  the  surface  wind  welooity  can  be  ob¬ 
tained  by  multiplying  the  pressrore  differential—  between  Gage  and 
Ardmore  (in  MBS)  by  four  (4).  The  result  will  be  wind  velocity  in 
knots. 

0.  Overrunning  stratus  clouds  will  not  dissipate  (Become 
scattered)  until  winds  at  all  levels  through  th-  e  stratus  layer  and 
below  it  have  westerly  conqponents. 

d.  Maximum  surface  wind  gusts  associat^ed  with  pre-cold 
frontal  squall  lines  will  have  northerly  componeents  a  majority  of 
the  time  regardless  of  the  upper  wind  flow  expeocted. 

e.  The  minimum  dew  point  at  the  surfaces  required  for  the 
formation  of  severe  thunderstorms  in  this  area  &s  55^^* 
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The  followliig  liat  of  references  if  considered  necessary  reading 
for  those  vho  would  forecast  the  weather  in  the  environs  of  Olcla- 
hcBia  City,  Oklahona. 

1«  Byers,  H.R*,  and  Brahm,  R.R.  Jr.  t  "The  Thunderstom,"  Report  of 
the  Thunderstozn  IVoJeot,  US  Dept  of  Conmeroe,  Weather  Bureau, 
June  1949* 

2.  Shaokford,  C.R.t  "The  Detection  by  CFS-9  Radar  and  Short  Range 

Forecasting  of  Severe  and  Very  Severe  Thunderstorms," 

Renort  Ho  5.  AFCRC^TIt 5^-660,  GRD,  iF  Cambridge  Research  Center, 
31  Dec  1959. 

3.  AWSM  105-371  "Severe  Weather  Forecasting,"  1  M^y  1956* 
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